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OCTOBER WAS A MILESTONE MONTH 













There have been three other such milestones for civilian uses 9 
aluminum during the past 18 months. 


WHEN, ON MARCH 25, 1940, the price of Alcoa Aluminum ingot was 
reduced from 20c to 19c a pound, it automatically 


increased the number of civilian applications where 
using aluminum would be good cost arithmetic. C 
Every application carries its own special set of con- 
ditions. They determine how much you can pay to save a pound of 


weight, to get extra heat conductivity, or reflectivity, or what not. 
19-cent ingot widened the circle of aluminum’s usefulness. 





AUGUST 1, 1940 WAS THE SECOND milestone. Economies growing 
out of greater volume of manufacture, and economies stemming from 
continuing research, brought the announcement of 


18-cent ingot. The civilian manufacturer looking to 
his future could see, in the offing, more ways to use C 
A LU M | N J M ’ aluminum than ever before. 
Perhaps you were one of the thousands who filed 
D f F F N § away in your book of futures the reminder that “‘when this thing is 
’ over, we must figure on using more Alcoa Aluminum.” 


A N D Y0 lJ THIRD MILESTONE showed up almost before you got that note made. 
November 18, 1940 saw another reduction on Alcoa 


Aluminum ingot to 17c a pound, making a total reduc- 
tion of 15% in the midst of a general seller’s market. C 
Defense got most of the immediate benefit, but the 
future of aluminum for you, and you, and you, was writ larger than ever. 





THEN CAME 15c¢ INGOT, effective Oct. 1, 1941, with accordant reductions 
in fabricated forms of Alcoa Aluminum. This means that the arithmetic 
of weight saving is all new, since last you figured 
on using this versatile metal in a civilian application. . 
When the emergency is over, the fact is that all your 15 ( 
old material cost comparisons will be as dead as a dodo. 


THE ARITHMETIC IS NEW; but the fundamentals just get more %! 
More than ever, the strong alloys of Alcoa Aluminum are the answe 
to lightness with strength. 


ALUMINUM COMPANY OF AMERICA 
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N the present world crisis, we are in for a real storm. 
| Not only temporary but permanent adjustments will 
have to be made in customary ways of life. We engi- 
neers should be thinking of the part we are to play in 
these adjustments and the implications they hold for the 
profession in general. Let us consider the thesis that 
to be accorded public recognition as one of the profes- 
sions, engineering must concern itself with plans for ad- 
vancing the public welfare and the common good. 

Predictions of what lies ahead are being made by 
columnists, economists, politicians, writers, and lecturers. 
The fact that all of these sound more or less plausible 
merely indicates the confusion we are in, and that no 
one knows the real answer or can predict the final out- 
come 

An Engineering Job.~This war is a carry-over of racial 
and economic inequalities that should have been ad- 
justed long ago. It is going to be finished by the middle 
and lower working classes, who are taking on an ever- 
increasing share of the burden of government. Ernest 
Bevin, second only to Churchill in Britain’s struggle, 
holds that the war must be followed by ‘‘the economic 
reconstruction of the whole foundation of society... . 
The task of rebuilding the world has to be done by the 
working class."" But whether capitalism, socialism, or 
totalitarianism survives, engineers will be needed. Only 
as we accept responsibility for advancing the general 
good, will we rise to the level of a true profession. 

Up to now, we have been the hired hands to carry out 
the plans and schemes of others both in business and in 
public life. It is only natural that our attention so 
lar has been concentrated on technical rather than social 
advancement, on structures and mechanisms rather than 
on humanitarian considerations. It has been our job to 
master the physical forces of nature and in so doing we 
have amplified the physical power of man. Unless a 
way can be found to direct this amplified force into con- 
structive and not destructive channels, our contributions 
to civilization may prove abortive. 

America in a Favorable Position.~ According to econo- 
mists, America is bound to be the leading democracy 
in the new world order because it has the greatest poten- 
tial security, and industrial and technological power. 
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The Battle Front for Internal Defense 


By H. L. Fruenp, M. Ao. Soc. C.E. 


Assistant TO Director or ComMercE DepartTMENT, TVA, KNoxvILLe, TENN. 


Note the emphasis on engineering. A plethora of pet 
schemes and political nostrums for reconstruction is even 
now being advanced. The job of evaluation should be 
as much one of engineering as of statesmanship, educa- 
tion, or law. Is the engineering profession ready for 
such a destiny? The preparation is going to jar many 
of our basic concepts of political and industrial economy. 

It seems to be a foregone conclusion that in the end the 
European powers, at least, will be bankrupt. After the 
last war, international obligations were repudiated. 
After this conflict, the slate may have to be wiped clean. 
As far as the internal economy of this country is con- 
cerned, we probably will owe ourselves more money 
than we can pay back to ourselves. But in real wealth, 
in factories, in utilities, in machinery, in skilled labor, 
and in our ability to work and in our capacity to produce, 
we will be greater than ever. And we still will be rich in 
natural resources. 


The Problem Ahead of Us.~But we will lack an ade- 
quate market to consume all that we can produce. Con- 
sequently we are going to have to revise our methods of 
foreign and domestic commerce, to level artificial restric- 
tions and barriers to the free flow of trade, to eliminate 
special privilege, and to learn how to distribute the net 
proceeds more equitably. If we can tackle these prob- 
lems with the same vim and persistence we now devote 
to opposite measures, we can raise the standard of living 
for a vast reservoir of potential customers who are now 
able to afford only the basic necessities of life. 

There is nothing to be gained by becoming pessimistic, 
or by getting red in the face and violently denouncing 
isms and ideologies as the cause of the present unrest. 
Those are only symptoms of a deep-seated malady which 
needs a major operation. The basic irritation is the 
inequitable distribution of wealth. 

There is nothing new or revolutionary in this concept. 
In 1830 Daniel Webster said, “It is too much to expect 
that the universal franchise and inequitable distribution 
of wealth will lie together peacefully for long.” Bis- 
marck claimed that Europe should never have allowed 
the American commonwealth to survive the Civil War, 
pointing out that for the first time a free electorate were 
in a position to vote themselves whatever they wanted. 
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The Necessity for Planning.~A prominent mechanical 
engineer and industrialist advocates the immediate cre- 
ation of a small group of the ablest men in the country 
“to devote their entire time to the formulation of the 
best plans that could be evolved for the utilization of our 
entire resources for the improvement of our standard of 
living, for the protection of our national economy from 
the repercussions not of war but of peace, for the conver- 
sion of the processes of economic waste to the processes of 
economic usefulness’ (“Through a Glass Darkly’’ by 
W. L. Batt, Mechanical Engineering, January 1941). 

Inasmuch as the problem is the promotion of public 
welfare through improvements in the standard of living, 
protection of national economy, and conversion of waste, 
it is essentially technological in character. One lesson 
taught by the depression is that such plans cannot be 
drawn overnight. Engineers and engineering should 
take on this fundamental problem as their main profes- 
sional objective. 

An abstract report in itself will avail nothing; witness 
the excellent and carefully compiled report of the Hoover 
Committee on Social Trends. Nor is it probable that a 
super-group of intellectuals can do the trick except under 
a totalitarian government. Therefore if we are to re- 
tain our democracy, steps must be taken to enlist and re- 
tain the interest and support of all classes and factions 
in the formulation of plans. The battle front for internal 
defense must be formed with the same care and precision 
as that for external defense against foreign aggression. 

Three Possible Initial Steps.~In line with this general 
plan, three initial steps are herein proposed for the im- 
mediate consideration of the Society and of the profes- 
sion in general. It must be remembered that these are 
only the first high hurdles in the long race ahead. But 
if we can learn how to take them and to thus improve 
our stride, there is hope of eventually winning the race. 

1. National Department of Public Works to draft a 
comprehensive schedule of public improvements for 
normal as well as emergency construction. This means a 
planning agency with power to take up through a system 
of public works the inevitable slack of employment in 
private industry. There is too much to be done towards 
improving living, housing, and working conditions of 
the vast majority of our working people to condone long 
periods of enforced idleness. If we are to pay unemploy- 
ment insurance to able-bodied workmen who would 
rather be engaged in worthwhile tasks than in super- 
vised leisure, then it would seem that accumulated in- 
surance reserves could be used to pay limited wages, 
rather than just a dole, on public projects built primarily 
for the direct benefit of the workers themselves, their 
families, and their fellow men. 

Such a proposition is going to require a great deal of 
revised thinking on the part of both private capital and 
organized labor. From present indications we are going 
to learn how this can be brought about during national 
emergencies. The job is far too big to be handled as a 
sideline of our military program, and it is much too vital 
to be dependent upon the usual tactics of pork-barrel 
legislation. A General Board of Review should have a 
standing comparable with that of the Supreme Court. 

Whereas now engineering may be compared to an 
intermediate pinion engaging the larger drive wheels of 
both capital and labor, under a coordinated system of 






































\ OL. ll, No. 1 


public and private enterprise, it could become the syn. 
chroscope by which one or the other or both could be 
brought on the line at the proper time to carry the load 

2. State Industrial Research Councils to Study and 
promote the better utilization and conservation of essen 
tial natural resources. It is going to be necessary t 
safeguard for the purpose of national defense and genera! 
welfare, the strategic and essential resources of the land 
waters, and mines of the country. To permit privat, 
ownership to continue to skim the cream off of itreplace 
able natural resources for the sake of quick profits, wil 
lead eventually to want. Within the limits of reasonable 
prudence, steps should be taken to regulate the hey 
usage, and the first cost of raw materials must not be the 
sole controlling factor. Wherever poorer grades of ma 
terials can be used at no sacrifice in quality of the yi; 
mate product, such grades should be recovered and 
utilized along with the higher grades so as to eliminat. 
unnecessary waste and to avoid future shortage. 

New methods should he developed for better recover, 
and new processes evolved to use more completely aj 
possible by-products. The problems are those requiring 
close cooperation between science and industry, to by 
studied in local laboratories near sources of supply and 
production, and to be coordinated through some central 
agency. The benefits of scientific research should ty 
made available to small as well as large industrial units 
if we are to retain an industrial as well as political 
democracy. 

3. Solidarity of the Entire Engineering Profession 
through some recognized functional agency. Although 
this step is listed as third in order of importance, it js 
really first in order of time, because without a united 
front, the engineering profession’s influence on govern 
ment and public affairs will continue to remain insig 
nificant. Through the stimulus of greater efficiency 
under some form of unified control, the world of tomorrow 
will continue undoubtedly to be run by strong minorities 
or coalitions. It is not intended to imply that engineers 
should form another strong pressure group to compete 
for public favor, but to point out that the profession 
can be of maximum service through concerted rather 
than individual action. It is indispensable that suc) 
an agency be accorded the supremacy, loyal support, and 
vigorous direction of the entire profession. 


The Challenge to the Profession.~The larger problem 
of adjustments to the social order is one engaging the 
attention of thoughtful men in every profession. If th 
true professional attitude is one of service to others 
then we engineers have an especial responsibility for 
such service because, in the first place, engineers are 
sponsible for the new weapons which make modern war 
fare so diabolical. In the interests of science, a Franken 
stein has been fashioned which is being used to destro) 
the culture we have been so long in building up. « 
ondly, the nation is now depending upon engineers | 
gear up production to an unprecedented speed in order 
to protect itself from aggression. Some day it will tun 
to us and demand that we put,on the brakes and deceler 
ate the industrial machinery for war without skidding 
and going into the ditch. 

If we are to be real leaders instead of mere follower 
we must be ready with a definite plan. There is 4 > 
job ahead to be done. Are we ready to tackle it’ 
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Construction for Flood Control at Pittsburgh 


By Wicrrep BAUKNIGHT, Jun. Am. Soc. C.E. 


AssociaTE Enorneer, U.S. ENcIneer Orrice, PirrssurGn, Pa. 


SYSTEM of reservoirs for 

flood control in the Pitts- 

burgh area is rapidly be- 
ming a reality. Begun with the 
construction of Tygart Dam in 
(935-1938, the ultimate program 
now includes a total of possibly ten 
reservoir projects. When this en- 
tire program is completed, approxi- 
mately 40% of the drainage area 
above Pittsburgh will be controlled. 


During the six years that have ton in certain communities. 
paper Mr. Bauknight tells of the present 
construction program being carried out 
by the U.S. Engineer Corps to relieve the 
flood menace in the Pittsburgh area. 


eapsed since the start of the con- 
struction program, work has ad- 
vanced at arapid rate. Three dams 
have been completed and are in 
eration, and a fourth is nearing 
completion. Construction is progressing at the sites of 
the fifth and sixth projects. Preliminary studies for a 
seventh are completed, and final plans can be turned out 
m short notice when the ‘‘go”’ signal is given. When 
these seven projects are finished, the height of a flood 

{ the severity of the 1936 catastrophe will be reduced 
by about 8 ft at Pittsburgh. Other projects in the 
system of reservoirs for the protection of Pittsburgh are 
under study at the present time. 

Agitation for a system of flood control reservoirs for 
Pittsburgh and vicinity dates back to shortly after the 
turn of the last century. When the area was visited by 
a disastrous deluge in 1907, a united cry for protection 
arose. Comprehensive studies were 
made and plans developed by the Pitts- 
burgh Flood Commission, an organi- 
zation composed of business men, en- 
gineers, and other professional men in 
the Pittsburgh area. The Commis- 
sions excellent report of 1911 recom- 
mended, among other things, that a 
system of reservoirs be constructed. 
Definite action was not taken on the 
recommendation at that time, how- 
ever, and no results in the way of au- 
thorizations for construction were 
obtained until 23 years later. 

In 1934, as a result of Congressional 
action, Tygart Dam was established 
as atederal project for navigation and 
flood control purposes. Actual con- 
struction was started in January 1935. 
In March 1936, when the construc- 
tion of the dam was well under way, 


LOODS on the Monongahela and 

Allegheny rivers and their tribu- 
tartes have caused major damage over a 
long period of years. 
these rivers present a frightening sight. 
River-bank homes and businesses are 
evacuated while houses and haystacks 
ride swiftly by as though on a highway. 
Relief for this situation involves many 
elements, from flood control dams on the 
upper tributaries to local flood protec- 


Pittsburgh was visited by the worst 
flood of its history. The water rose 
to a peak 7.3 ft above the record 
previously set by the 1907 disaster. 
Damage in the Pittsburgh Engineer 
District was estimated at about 
$180,000,000. A few months later, 
Congress authorized the construc- 
tion of nine additional reservoirs in 
the area. However, an Act of June 
28, 1938, extends the authority to 
the Secretary of War and the Chief 
of Engineers to modify the project 
as required. 

Tygart Dam, the first project to 
be started under the program, in 
addition to its use for flood control, 
provides storage for discharge during low-water seasons 
in the interest of navigation. Construction was com- 
pleted in February 1938, almost a year ahead of schedule 
The total cost was $18,500,000, of which $4,600,000 was 
for relocation of a branch line of the Baltimore and 
Ohio Railroad. 

This concrete gravity structure located on the Tygart 
River about 2'/, miles above the City of Grafton, W.Va., 
controls a drainage area of 1,183 sq miles with a maxi 
mum recorded flow at the site of about 65,100 cu ft per 
sec. The maximum height of the dam above the founda- 
tion is 232 ft and the overall length is about 1,920 ft. 
A total of approximately 1,250,000 cu yd of concrete 


In flood stages 


In this 





TYGART DAM IN WEST VIRGINIA, THE FirStT MAJOR STRUCTURE IN 
THE PITTSBURGH FLOOD CONTROL PROGRAM 
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rronesta Dam Is oF THE COMPACTED EARTH-FILI 


Quarry-Run Rock Fill Protects Upstream Face 


was required in the construction. The site was selected 
after a careful survey of all available locations. The 
general topography, the quality and depth to satisfactory 
foundations, and preliminary cost estimates pointed to a 
concrete-gravity type structure. The general construc 
tion contract was held by the Frederick Snare Corpora 
under the direction of Randall Cremer, M. Am. 
C.E., vice-president. Majors W. E. Potter and 
Fowlkes were successively officer in charge, and 
Wagner, M. Am. Soc. C.E., was resident engineer 


tion 
Soc 
B. F 
i an 
INVESTIGATIONS FOR TIONESTA DAM 


lionesta Dam is the most northerly of the dams now 
completed or under construction. It is located on 
Fionesta Creek about 1.2 miles above its junction with 
the Allegheny River, 
and controls drain 
age area of about 483 
sq miles with a maxi 
mum recorded flow of 
29 300 cu ft per sec. 
Construction was begun 
in the early spring of 
1938 and completed in 
December 1940 The 
cost of the entire proj 
ect was approximately 
$5,400,000 The gen 
eral location of the site 
was so favorable in re 
gard to cost and flood 
control storage that 
other possible sites were 
quickly eliminated. 
The exact location for 
the axis of the dam was 
determined by a careful 
study of rhe 
foundation was fully in 
vestigated by core bor 


a 


costs 


ings and test pits 
Preliminary designs 

of two concrete and 
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made for this site rhe 
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cost of each type was estimated One 
design assumed a straight « nerete 
gravity dam with a gated spillway 
crest. A second provided a round 
head concrete buttress type, also with 
a gated spillway crest. Comparative 
estimates showed that the straight 
concrete-gravity dam would cost about 
40% more than a rolled-fill dam, 
considered later, primarily because of 
the large amount of overburden tha 
would have to be removed in reaching 
a satisfactory foundation. The round 
head buttress type was found to cog 
slightly more than the gravity type 

Of the two fill-type dams considered 
one was of rolled-fill design and th 
other a combination of earth and rock 
fill with the great mass made up oj 
dumped rock. The estimates showed 
that, owing to the quantity of bor 
rowed rdck required, the combinatioy 
earth and rock-fill dam would gos 
15% more than the rolled-fill typ 
and the latter was selected. 

This type utilized, to the best advantage, materials 
that had to be removed from the spillway. The topog 
raphy of the site and the position, in elevation, of the 
geologic formations were such that an earth dam was 
highly favored. There is a complete bend in the river 
at the site, forming a suitable location for the 19-f 
diameter tunnel outlet. A broad saddle some distance 
from the bend provides an ideal location for the spillway, 
which is lined with concrete for a short distance near 
the upstream end. The maximum height above stream 
bed is 154 ft and the overall length is 1,050 ft. 

The general construction contract was held by S. | 
Groves and Sons Company and Lundin Brothers. E. | 
Cox was in charge of field operations for the contractor 
Capt. J. K. Herbert was officer in charge for the Gover 
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EaRTH-FILL Secrion oF CrooKkEepD CREEK DAM BEING COMPACTED WITH TRACTORS, 
SHEEPSFOOT ROLLERS, AND EARTH-MOVING EQUIPMENT 
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UPSTREAM FACE OF CROOKED CREEK Dam IS PROTECTED WITH ROCK FILI 


ent. W. B. House, resident engineer for part of the 
bh. was succeeded by G. P. Fleetwood. 


EARTH FILL CHOSEN FOR CROOKED CREEK DAM 


Crooked Creek Dam, located on the creek of that 
yme near Ford City, Pa., is an earth-fill structure, 
with heavy rock blankets on both upstream and down 
stream slopes. The maximum height above the stream 
ed is 143 ft, and the length of the embankment section 
i80 ft. The dam contains approximately 950,000 
u yd of rolled fill and 495,000 cu yd of rock fill. A 
gate-controlled tunnel 15'/» ft in diameter and 1,320 ft 
provides for discharge through the right abutment. 
The tunnel terminates in a stilling basin a short distance 
iownstream from the toe of the dam. Extending across 
the right abutment is the saddle spillway, lined with 
ncrete near the upstream end, which empties in the 
reek a short distance below the tunnel outlet. The 
lrainage area above the dam is 278 sq miles, and the 
maximum recorded discharge is 20,900 cu ft per sec. 
[he cost of the entire project was about $4,600,000. 
Early in the reconnaissance, it became apparent that 
ie general location finally adopted had many advan 
tages over other possible sites. Detailed studies were 
therefore limited to that location. The axis location 
first investigated was 400 ft downstream from the one 
finally selected. The shift was made to secure a saving 
n costs disclosed by the topographic survey. 
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Wuirtey Cranes MouNTED ON TEMPORARY STEEL CONSTRUCTION BRIDGE 
PLACING CONCRETE ON MAHONING DAM 





As in the case of Tionesta Dam, preliminary designs 
and cost estimates were made for four types of dam for 
this location. It was found that a straight concrete 
gravity type would cost more than a rolled-fill type with 
separate appurtenant works; a dam of the round-head 
buttress type would cost slighty more than the concrete 
gravity type; and an earth and rock-fill dam would be 
more expensive than the rolled-fill type. Since the 
rolled-fill type was found to best utilize the materials 
available and to show savings in cost over the other 
types, this design was adopted. The contract was held 
by George M. Brewster and Son, Inc. Edward F 
O'Neill was in charge at the site for the contractor, 
Capt. J. K. Herbert was officer in charge for the Govern 
ment; and G. P. Fleetwood was resident engineer. 


MAHONING DAM, OF CONCRETE GRAVITY TYPE 


After having ventured into earth dam construction at 
Tionesta and Crooked Creek, the U.S. Engineer Corps 
returned to a concrete gravity type at Mahoning. This 
dam is located on Mahoning Creek, one of the smaller 
tributaries of the Allegheny River. It controls a drain 
age area of 341 sq miles with a maximum recorded flow 
of 24,100 cu ft per sec. The estimated cost is approxi 
mately $6,500,000. 

Four possible sites were investigated. A site near 
the mouth of the creek offered control of the maximum 
drainage area, but investigation revealed that a struc 
ture there would be costly because 
of the breadth of the valley at that 
point. Also, extensive railroad re 
location would be involved. 

Two sites were considered at a lo 
cation about 24 miles above the 
mouth of the creek, where the creek 
makes a hairpin loop and the topog 
raphy lends itself favorably to an 
earth dam with a short saddle spill 
way across the nose inside the loop, 
and a short tunnel through the nose. 
Definite sites were investigated just 
upstream and just downstream from 
the bend. These sites were not con 
sidered with favor, however, since 
the narrow nose was found to have 
very doubtful subsurface character 
istics, in the form of shattered rock 
which would require expensive 
treatment. 

The site finally adopted was located 
approximately 2 miles downstream 
from the hairpin bend, and about 22 
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Mixers DeL_iIveRep CONCRETE 
Stirr-Lec 


miles above the mouth of the stream. The river at this 
point passes through a comparatively narrow valley. 
Explorations by core borings and by 30-in. shafts were 
made. The rock was found to be adequate for the 
foundation of a concrete gravity dam. 

Several types of dams were considered. An earth dam 
was found to be out of the question since no opportunity 
was afforded, within economical limits, for either a 
saddle or a side-channel spillway. A round-head but- 
tress-type dam was found to be slightly higher in cost 
for this location than a concrete gravity type, and to 
contain other features somewhat less favorable. A con- 
crete gravity-type dam was therefore chosen. 

The dam, as designed and constructed, is 160 ft high, 
and has an overall length of 993 ft. The centrally 
located spillway section is 192 ft long. Approximately 
343,000 cu yd of concrete were required in the construc- 
The dam was constructed by the Dravo Corpora- 


tion 
tion, for whom D. P. Childress was superintendent in 
the field. C. H. Wagner, resident engineer for the 


Government during the early operations, was succeeded 
by J. I. Bowman. 

Mahoning Dam was followed by another concrete 
gravity dam on Loyalhanna Creek, also a tributary of 
the Allegheny River. The drainage area controlled by 
Loyalhanna Dam is 291 sq miles, and the maximum 
recorded flow at the site is 34,200 cu ft per sec. The 
estimated cost is $5,700,000. The dam is located about 
1.5 miles above the junction of Loyalhanna Creek and 
the Conemaugh River at Saltsburg, Pa. This site was 
selected after investigating three possible locations. 

Preliminary designs were developed for two alternate 
types of structure—one a concrete gravity type extending 
the entire width of the valley, the second, a main con- 
crete gravity section and an embankment section at the 
shoreward end of the left abutment. The latter design 
resulted in a substantial saving, and was adopted. 

As finally designed, the dam is 113 ft high above the 
stream bed and has an overall length of 970 ft. Ap- 
proximately 120,000 cu yd of concrete and 42,000 cu yd 
of fill will be required in the construction. The con- 
tractor is the Great Lakes Dredge and Dock Company, 
for whom Sam J. Wright is job superintendent. Ralph 
Patt is resident engineer for the Government. 
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ro TRUCKS FOR PLACEMENT BY 
DERRICKS IN CONSTRUCTION OF LOYALHANNA DAM 


Vour.i, No 


The construction of Youghioghen, 
Dam is being accomplished jn ty, 
parts. The first, consisting of the out 
let tunnel and appurtenances, is wel) 
advanced and is scheduled for com 
pletion early in 1942. Constructio, 
of the second part, consisting of th 
dam and spillway, is in the preliminar, 
stages. This dam will be a rolled-4j) 
structure located on the Youghiogheny 
River, a tributary of the Monongahela 
River. It will control a drainage are, 
of 435 sq miles with a maximum re 
corded flow of 46,200 cu ft per se 
The approximate cost of the entir, 
project is $9,000,000. 

The dam will be 184 ft high aboy. 
the bed of the stream and 1,600 ft long 
overall. The embankment will contaj; 
approximately 3,530,000 cu yd of fill 
Upstream and downstream faces wil 
be profected by heavy blankets oj 
dumped rock. The contract for the 
outlet works is held by Herma; 
Holmes, for whom A. J. Cole is Super- 
intendent. The contract for the em 
bankment and spillway is held by the Hunkin Conkey 
Construction Company; and Shofner, Gordon and 
Hinman, with V. F. Robertson as superintendent 
C. H. Wagner is resident engineer for the Government 
on both contracts. 


JOHNSTOWN CHANNEL IMPROVEMENT PROJECT 


While the major flood-control activity is in connectior 
with reservoirs for the protection of Pittsburgh and 
vicinity, there are some local protection projects worthy 
of note. Two flood walls have been constructed, one at 
Wellsville, Ohio, and the other at Kittanning, Pa. The 
major project for local protection, however, is the im 
provement of river channels at Johnstown, Pa. 

The City of Johnstown has suffered many devastating 
floods. These have resulted primarily from the restricted 
condition of the channels of the Conemaugh and Littl 
Conemaugh rivers and Stoney Creek within the city 
The present project consists of widening and deepening 
the channels so that bank-full capacities within the city 
will be increased to about four times the capacity before 
the work was undertaken. The entire cost of the im 
provement will approach $8,670,000. A. L. Hertz, M 
Am. Soc. C.E., was project engineer for the Government 
until June 1941. Since that time C. E. Paul has been 
project engineer. 

Major floods are difficult to control, especially in a 
thickly populated, industrial drainage area where the 
cost of lands and damages is high. In spite of difi- 
culties, Pittsburgh has mapped out for itself a program 
that offers a reasonable degree of protection for an e&- 
penditure that will be justified by the resulting benefits 
A major portion of this program has been completed. 

This program is under the supervision of the U.S 
Engineer Office, Pittsburgh, Pa. Four District Engi 
neers have been stationed at Pittsburgh since the pro 
gram started, namely, Col. W. D. Styer, Lt. Col. W. E.R 
Covell, Col. L. D. Worsham, and Lt. Col. D. L. Hooper 
Maj. H. D. Vogel is assistant to the District Engineer 
C. M. Wellons is principal engineer. D. P. Keelor has 
charge of inspection of the construction. The writer's 
employed as associate engineer in the Inspection Divisio! 
of the Pittsburgh office. Messrs. Covell, Worsham 
Vogel, Wellons, and Keelor are Members, Am. Soc. & E 





les northwest of Redding, will ease. Alongside of it is the present ing the design standards for a two- 


h abov the water up the Sacramento, Pacific Highway, U.S. 99, which had to lane highway, where the almost con 
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ia Highway Relocation for Shasta Project 
» IS Weil 
0 - Many Problems Solved in Moving 18 Miles of Pacific Highway 
tructior 
y of the By F. W. Hasetwoon, M. Am. Soc. C.E. 
liminary [ aict Encrneer, Disreicr II, Catirornia DepartTMeNt oF Pustic Works, Division or Hicuways, Revoine, Cacir. 
olled-fil] 
hogheny RINCIPAL feature of the WHE old “emigrant route’ north of acter and volume of traffic to be 
ni gahela Central Valley Project in Cali- Redding, Calif., goes through as_ served, the standards of the road 
BRC area fornia is Shasta Dam, now be- rough a country as ever was traversed by to be replaced, and the limitations 
ae oe constructed by the U.S. Bureau stagecoach. The one-track ruts and imposed by the very steep and 
Per sec "Ri clamation. The dam, located furnouts, cutting deep into the mountain broken hillsides along which the 
> the Sacramento River, about ten sides, can still be followed with highway was to be built. In select- ‘ 

9 

) Ht long ’ ‘el McCloud rivers from 25 to be relocated around the lake to be formed tinuous curvature would preclude 5 
Conta miles. Previous articlesin Crvm back of Shasta Dam. No greater con- the possibility of obtaining the length 
d of all [NEERING have covered such (rast in highway construction is to be of sight distance that would permit 
a ve ior features of the project as the found anywhere—on the one side the a free flow of traffic, consideration 
ikets of itself, the railroad relocation, tortuous stagecoach route clinging to the had to be given to how to provide 
tor the the Pit River Bridge. heavily forested mountain sides, on the for future increases in volume. 
Herma: The Pacific Highway, or U.S. 99, | other the modern highway here described Present traffic has a daily peak 
a ; the principal north and south 1m some detail by Mr. Haselwood. of 3,000 and an average daily volume 
the em terstate highway in California and of 2,300 vehicles, of which 10% are 
aur ;a link in the proposed international highway from trucks. Most of these latter are heavily loaded and slow 
a \laska to South America. It is of great importance moving, generally with trailers. On steep grades they 
~ ma military point of view and during the summer of _ travel as slowly as 6 miles an hour and therefore consti- 
-rnment 


was used to a considerable extent for troop move- tute a serious obstruction to traffic on a two-lane road. 
nts. From Bass Hill about 12 miles north of Redding, Some relief was possible for the present traffic movement 
CT the highway traverses the canyons of the Pit, McCloud, by providing at intervals straight or open stretches 
| Sacramento rivers for about fifty miles. The flood- where the accumulations that occur behind slow-moving 





—_— z of these canyons requires the relocation of about 18 vehicles can be cleared. Since it will never be prac 
gh = niles of the existing highway as well as some 30 miles of _ ticable to provide over much of the route the sight dis- 
eg the Southern Pacific Railroad. Of the total mileage of tance required for the passing of fast-moving vehicles, 
, one at iighway to be relocated, 15.5 miles was made necessary future modification to take care of increased volume will 
a. The y the reservoir and 2.5 miles by conflict of the railroad have to be by the provision of additional lanes. 
the im location with the existing highway. With all these things in mind, the following standards 
i Design standards set up to govern the location took were adopted. The minimum radius of curvature is 700 
— onsideration the importance of the route, the char- ft on open, and 800 ft on blind curves. The traffic lane 
oo width is 11 ft and the gross 
: — width of the graded roadbed 
aie is 32 ft. In cuts, side drainage 
a | ditches are 1.5 ft deep, with 
«eed flat slopes adjacent to the 
sara , shoulder; on fills, berms and 
an i yy spillway culverts have been 
daa provided. Cut slopes are be- 
va tween */, on 1 and 1*/,o0n 1, 
= with some compounding and 
a. some benching. Fill slopes are 
os he 1! 20n l, with benching on the 
of diffi higher fills. - é 
rogram ro insure stability of the 
ihe roadbed, all fills are compacted 
annie to predetermined standards 
sted. and the upper foot of the grade i, 
ne US is constructed of selected mate 
+ Eng rial of high supporting value. 
he peo On this, subgrade surfacing will 
ER consist of 6 in. of graded ’ 
Tooper crushed rock, specified as 
vgineer crusher run base, spread the 
Jor has entire width of the roadbed. 
ssites is The central 22 ft will be sur- 
Vi vision faced with a plant mix consist- 
shen ing of graded crushed rock 
°C] NEw AND OLD Pit RIver BRIDGES and medium penetration as- 
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phalt. On this will be a surface 
application of medium screenings 
plant-mixed with asphalt and 
spread at the rate of 55 Ib per sq 
yd. Shoulders 5 ft wide will be 
constructed of plant mix similar 
to that used for the roadway. 
rhe bituminous mixes for the 
roadway will be spread, leveled, 
and compacted with self-pro 
pelled mechanical spreaders 

Through the subway under 
the Southern Pacific Railroad 
and across an adjoining flat with 
a high water table, portland 
cement concrete pavement will 
be constructed. This section will 
be of the four-lane divided type 
with the outer lane 11 ft wide, 
the inner 12 ft, and both 9 in.-7 
in.-9 in. thick 

Beginning many years ago 
with the first conception of the 
Central Valley Project, preliminary studies included 
investigations for the rerouting of the highway above 
the flood level of the reservoir. These studies, which 
were necessarily in the nature of a reconnaissance, 
determined several possible routings depending on the 
height finally selected for the dam. In 1935 the Division 
of Highways began preliminary surveys for the selection 
of aroute. It was apparent from the start that to clear 
the elevation of 1,065 selected for the dam, any routing 
would necessarily be in a forbidding territory through 
which no one would have the temerity to locate a high 
way by choice. 

The major control and the largest single construction 
item in the relocation of both highway and railroad was 
the bridge across the Pit River. The water with the 
reservoir full would be 400 ft deep at the crossing. Since 
the bridge would have to be about 3,500 ft long, the 
economy of carrying the highway and the railroad on a 
single structure was obvious. Alinement requirements 
of both highway and railroad fixed the location within 
narrow limits. Geologists reported that the site which 
best met the alinement requirements was suitable from a 
geological standpoint. Subsequent diamond-drill borings 
revealed that sound rock suitable for under-water founda- 
tions of the massive piers occurred at reasonable depths 
below the surface. 

With the bridge site fixed, it was possible to proceed 
with the location for the highway. Only half a mile of 
relocation was necessary south of the bridge and no prob- 
lems were involved. 

North of the bridge there were two possible routes. 
One was to follow the shore line as closely as practicable 
and the other to climb up into easier country. The con- 
tour of the shore line was very irregular, the slopes were 
very steep, and the stability of some of the hillsides after 
saturation was questionable. The first investigations 
demonstrated that even with substandard alinement, 
many fills on 29° slopes would extend for 250 ft, and 
when these were below high water, special slope protec 
tion would be required. It was soon demonstrated that 
any routing along the shore line was out of the question. 

A rather free use of the 6% maximum grade, with the 
introduction of three summits, took the location into 
comparatively easier country, kept the fills out of the 
reservoir area, permitted better alinement, and resulted 
in a considerable saving in distance and cost. The final 
location was 15.5 miles in length. Included in this 
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length are the Pit Rive; 
3,587 ft long, a side-hil) 


ft long, and the Antler Br 


ftlong. There are four: rogsin 
of the relocated railroad, three 
over tunnels, and one by meapg 
of an underpass located just north 
of the Antler Bridge. 

About three miles from the py 
River Bridge, the new highway 
crosses the old one at a saddle 
known as O'Brien Summit. Po, 
the remainder of the distance the 
route follows closely that of the 
first road ever built for trafic 
through the mountains, know 
as the old “emigrant road.” 

There are three major stry 
tures involved in the highway 
felocation. The largest of cours 
is the joint railroad and high 
way bridge across the Pit River. This bridge, gop. 
struction of which is now well aiong, was fully described 
by Roy M. Snell in the September 1941 issue of Cry 
ENGINEERING. The upper deck has a 44-ft roadway, 
providing four 10-ft lanes, with 2-ft 6-in. sidewalks op 
each side. Departure from the railroad, which occupies 
the lower deck, is easily made on the south end by, 
light curve in the highway alinement and construction 
of the abutment over the portal of the railroad tu. 
nel. On the north end, curved alinement permits quick 
separation of the lines, the highway being carried to the 
right by a separate viaduct. 

Second in size is the bridge across the Sacramento 
River at Antler, built by contract awarded by the Divi. 
sion of Highways. The bridge is 1,330 ft long and is con- 
structed on a 3.6% grade and on a curve of 5,000-it 
radius compounded to an 850-ft radius about 80 ft from 
the south end. The high point on the bridge is 200 ft 
above present low water in the river and 80 ft above 
reservoir high water. A slight crown provided by ap- 
propriate vertical curves and a specially designed, elon- 
gated superelevation transition eliminates all appearance 
of distortion at the point where the 5,000 and the 850m. 
dii compound, and provides safe and comfortable travel 
at all times. 

The roadway across the bridge is 50 ft wide, providing 
four lanes of traffic flanked by 2-ft 6-in. sidewalks. The 
central or passing lanes are 12 ft wide and the outer lanes 
are 11 ft wide, with a 2-ft curb clearance on the outside. 

Piers are of hollow concrete construction with 18+n 
walls and interior ribs. All piers are founded on rock, 
which is generally a hard andesite. The superstructure 
consists of a central span of 273 ft, two spans of 202 It, 
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HeaAvY GRADING OPERATIONS FOR THE HIGHWAY WeRE CARRIED Out witH 28-Cu 
Yo SCRAPERS WHILE SHEEPSFOOT ROLLERS CONSOLIDATED FILLS 


two of 189 ft, and cantilever end spans of 42 ft supporting 
suspended spans of 40 and 52 ft, respectively. The two 
lines of steel deck trusses are 31 ft apart and support 
floor beams at each 21-ft panel point. There are 9 lines 
of steel stringers and a reinforced concrete roadway slab 
7'/,in. thick. Main trusses are pin connected to the tops 
of all piers. The suspended span in the central 275-ft 
span provides for expansion at one end and divides the 
bridge into a symmetrical truss layout over the three 
supports on each side of this span. 

Since the bridge is entirely on a curve, the trusses were 
bent horizontally between each pier. This reduces the 
eccentricity or overhang of the deck stringers relative to 
the truss and reduces the steel required for floor beams 
Owing to the continuity of the truss and the location of 
these bend lines at the quarter points, the bending mo 
ment in the truss is very low. Torsional stresses are not 
high enough to require additional metal to resist them. 

Use of newly developed alloy steel with 50°, greater 
tensile strength resulted in much saving in weight. Truss 
members all consist of beam or channel sections. There 
are no stay plates or lacing bars. This feature of the de 
sign eliminates metal not required to resist stress, reduces 
shop fabrication costs and initial and future painting 
cost. 

Che third structure is a reinforced concrete bridge 
across the face of a steep cliff above the portal of one of 
the railroad tunnels. This bridge is 377 ft long and 37 ft 
wide, providing three 11-ft traffic lanes. It was con 
structed as a part of one of the grading contracts. 

[wo lesser structures are required. One is a subway 
under the relocated Southern Pacific Railroad just 
north of the Antler Bridge. This provides two 2s-ft 
openings with a 9-ft dividing strip at the center pier. 
Ihe structure consists of two 42-ft 6-in. through girder 
spans with concrete abutments and steel columns on 
concrete footings for the center support. By meansofan 
outlet channel cut through rock, the surface and sub 
drainage of the subway basin are removed. The other 
minor structure is the Salt Creek arch. This is a concrete 
arch with a width of 16 ft and a height of 20 ft. It is 
IS2 ft long and has a fill of 42 ft over it. 


The northerly 2.53 miles of th: reloca- 
tion was made necessary by the conflict 
of the railroad relocation with the exist. 
ing highway rather than by the Water 
level of the reservoir. By reason ,; 
this conflict, and to avoid confusion ip 
timing between contractors, the grading 
and surfacing of this unit was included 
with the grading of the conflicting 
unit of the railroad in a contract let }y, 
the Bureau of Reclamation in 194 
This unit complete cost $62,000 per 
mile. The remainder of the grading 
has been completed in two contract: 
awarded and supervised by the Caj. 
fornia Division of Highways. 

The first contract to be awarded }y 
the state was for grading 4.08 mil« 
between Bass Hill, about one-half mi} 
south of the Pit River Bridge, anq 
O'Brien Summit. Work was started 
late in M39. This unit contains sony 
of the heaviest grading ever undertake, 
on two-lane construction in northern 
California. <A total of 1,520,000 ey ya 
of excavation was involved. One mik 
of this section required the removal oj 
655,000 cu yd. The upper slope stak 
of the benched cut is 268 ft above grade. The lower 
slope stake of the adjacent fill is 280 ft below grade 

Early in 1940 the second contract for grading the nr 
maining 8.31 miles was awarded by the Division of 
Highways. A total of 1,350,000 cu yd of excavatio: 
was required on this unit. 

Geologically speaking, the area through which the new 
highway is being built is in the Mississippian series of the 
Carboniferous system. These shale deposits were up 
lifted and altered by the heat of the intrusive diabasx 
batholiths. This altered shale is weathered to consider 
able depths and some of the weathered areas are unstabk 
In general this shale occurs in thin bedded planes and is 
quite hard, although it is readily loosened with heavy 
scarifying equipment. In two cuts on the project th 
dip of the strata required the slopes to be flattened t 
1'/, on 1 and 1*/, on 1, respectively. The nature of th 
formation was ideal for grading with tractor and scraper 
units. There was one power shovel on the job for hai 
dling a few of the rocky deposits; otherwise all the ex 
cavating was done with caterpillar-tread tractors and 
rubber-tired scrapers with capacities from 18 to 30cu yd 

In the areas where the shale was weathered to appre 
ciable depths, cut slopes were benched or compounded 
Embankments were built in horizontal layers and wer 
watered and compacted with sheepsfoot rollers. 

The approximate cost of the two grading jobs now 
nearing completion is $910,000. Bids for the surfacing 
contract were opened on October 22, 1941. The type ol 
surfacing has already been described. The schedule for 
construction of Shasta Dam contemplates flooding parts 
of the old highway about midsummer of 1942. The Pit 
River Bridge will be completed early in 1942, and th 
highway surfacing contract is being timed to be com 
pleted before the old highway is flooded. 

The highway and construction work was carried out 
under the direction of C. H. Purcell, State Highway 
Engineer, and is subject to approval by Ralph Lowy 
Construction Engineer for the Bureau of Reclamatior 
The Sacramento River bridge at Antler was designe 
under the direction of F. W. Panhorst, Bridge Engineet 
for the Division of Highways. All are Society members 
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«y @ Distinctive Features of the Irrigation Systems 
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in San Diego County, Calif. 
tarted - A ee 
— By Frep D. Py ve, M. Am. Soc. C.E. 
‘taker Hyprau.ic ENGINEER FoR THE City oF San Dieco, Catir. 
rther: 
cu yd HE irrigation systems of San 4 N DIEGO County, with anaverage A few deep test wells for cil have 
e€ mil Diego County comprise seven rainfall of under 10 in. along the found some water but not sufficient 
val of irrigation districts, five mutual coast,andarapidincreasein population, to justify the installation of costly 
Stake water companies, and four water examines with renewed interest its water deep wells for water. 
lower mpanies, of which only one is a supply. After briefly describing the Except for, and subject to, the 
le public utility. In addition, many sources, quality, and storage capacities, paramount right of the City of San 
he re individual farmers operate theirown Mr. Pyle outlines the distinctive features Diego to all the waters of the San 
on ol irrigation systems, securing the of thecounty’s water problems. Of special Diego River from the utmost limits 
ration water from wells generally located mnterest is the distribution of water be of the drainage basin to the ocean, 
n their own land. Some water is /ween homes, estates, and small farms surface and subsurface, when the 
e new ilso furnished for irrigation by the with surprisingly little loss. This paper city has need for it, the water users 
of the Indian Service and by the cities of was originally delivered before the Ir- depend on appropriative rights for 
© up San Diego and Oceanside. About rigation Division at the Society's San water stored in reservoirs and on 
jabase 28,000 acres are irrigated with water Duzego Convention in July. riparian rights for water taken from 
sider furnished by the larger agencies and wells. There are only a few minor 
table ibout 25,000 acres by individual pumping plants, mak- diversions from streams, generally individually owned 
and is ing a total of about 53,000 acres, of which a considerable A number of irrigation districts and water delivery 
heavy portion, perhaps 15,000 acres, has a somewhat inade- agencies obtain their supply by purchase contracts 
t the juate supply for meeting long drought periods. from owners of large conservation reservoirs. These 
ed t . ; contracts are as nearly perpetual as it is possible to make 
of the AVAILABLE WATER SUPPLIES theme 
Taper \s there are no streams or springs of consequence The chemical quality of the water is excellent, al 
hat n the area that run longer than from December to May though the underground water contains from 2 to 5 
le ex i wet years, or more than thirty days during dry sea- times as much dissolved mineral as the flood waters 
$ and sons, irrigation depends on storage reservoirs and under- stored in reservoirs. (The hardness of reservoir water, 
u yd ground sources. The annual rainfall at San Diego has _ in terms of CaCQs, is 100 to 125 ppm, and that of under- 
ppre averaged 9.75 in. for the past 85 years, with an increase ground water, 200 to 500 ppm.) As much of the water 
nded | about 6 in. per 1,000 ft in elevation on the Pacific delivered by agencies furnishing water for irrigation is 
were slope. The precipitation on the Salton Sea slope is neg- also used for domestic purposes, these agencies treat the 
igible, and irrigation is confined to the Pacific slope. 
; now Che runoff varies greatly, but the records for the past 58 
acing years indicate a large runoff at 1l-year periods—1883, 
pe ol 05, 1916, 1927, 1937-——-with some extra runoff in 1922, 
le tor OS, 1939, 1940, and 1941. The longest drought during 
parts this period was from 1897 to 1904, when there was prac 
e Pit tically no runoff. 
dl the Fortunately there are a number of reservoir sites 
com where water can be stored by the construction of rather 
expensive dams. The larger and more dependable un- 
d out lerground basins are found in the valley floors, of 
hwa' which there are 9 ranging in width from '/, to 1 mile 
WT) ind in length from 3 to 6 miles, and having a depth of 
tio! sand and fine gravel of 100 to 150 ft. A small amount 
igne ' water is sometimes found near the bottom of the 
ineer wluvial fill in upland valleys, and occasionally small Gunite Fiume, Vista IRRIGATION District, 
bers supplies are secured from deep wells—200 to 800 ft. PREVENTS WATER LossES 
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Concrete STANDBY RESERVOIR, VISTA IRRIGATION DISTRICT 


water in reservoirs with copper sulfate for control of 
algae and apply chlorine in pipe lines or conduits for 
control of bacteria. 

The safe yield of a reservoir development for domestic 
purposes is the amount of water it can deliver each year 
through a drought period such as occurred from 1897 to 
1904. The safe yield is considerably greater for irriga- 
tion use, where there can be some loss of annual crops 
from time to time but a minimum of loss of commercial 
orchard trees. The duty of water from underground 
sources cannot be determined very definitely. 

About one-half of the water resources of the county are 
developed; of the amount developed, about one-half is 
used by cities and towns and the other half by agricul- 
tural areas. Of the water supplied to agricultural 
areas, about 20% is used for domestic purposes. The 
area of lands capable of producing oranges, lemons, avo- 
cados, grapes, and semi-tropical fruits is greatly in ex- 
cess of the local water supply even when fully developed. 
The favorable climatic conditions and the suitability 
of the area for national defense projects make it neces- 
sary to look to the Colorado River for a standby supply 
and ultimately for 
regular use. The 
City of San Diego 
has a right to Col 
orado River water 
for the use of the 
city and county 
to the extent of 
112,000acre-ft per 
annum. Water 
conservation 
works as now con- 
structed for the 
Cottonwood- 
Otay Sweetwater, 
San Diego, and 
San Dieguito 
watersheds have a 
safe yield of about 
15,000 acre-ft per 
annum, and when 
these resources are 
fully conserved, 
the safe yield will 
be about 90,000 
acre-ft. These 
watersheds repre- 
sent about two- 
thirds of the run- 
off of the county. 
The remaining 
one-third is less 
than one-third de 





Street Pipes Apout To Be PROTECTED 
BY CONCRETE CASING, VISTA 
IRRIGATION DISTRICT 
Forms in Place for Air-Pressure 
Placing of Concrete 


veloped. As storage reservoirs are provided, the area qe 
pending on individually developed underground souro. 
decreases. 

Where economically practicable, large holdover ., 
pacity is provided in reservoirs in order to make wate, 
available through drought periods. In general t, 
evaporation losses from the reservoirs over a long perio, 
of time will about equal the diversions. 

Water is carried generally in concrete or stec] pipes 
concrete-lined conduits, and concrete or gunite benci 
flumes. There are no open unlined canals. Unger. 
ground water is of necessity pumped. Some of th, 
water is pumped against heads as high as 300 ft. 

Most of the irrigated land is served in tracts of 1 to » 
acres and only a small number of the tracts contain oye 
40 acres. The average size of the tracts served is ; 
acres. Many of 
the tracts towhich 
water is served 
vary in size from 
the ordinary 50- 
by-150 building 
lot to an acre. 
Roughly, about 
half of the land 
using irrigation 
water consists of 
homes and estates 
rather than of ir- 
rigated farms op- 
erated for profit. 
About 80% of the 
population of the 
irrigated lands, or 
served by agencies 
delivering water 
for irrigation, is 
not engaged in ir- 
rigation agricul- 
ture. 

The cost of 
water for irriga- 
tion delivered to 
the user varies 
from about $5 per 
acre-ft for shallow 
wells to $30 per 
acre-ft for the 
larger agencies. 
Several irrigation districts deliver water principally for 
domestic use. The high cost of water is due to the type 
of construction required to conserve and transport the 
water and to the small units of delivery. The cost o! 
water to the user is generally divided into two parts, 2 
rate per acre-foot for water delivered and an assessment 
on land in the case of irrigation districts, or on stock 
in the case of mutual water companies. Public utility 
rates include all costs and profit. 

A very large portion of the water is delivered under 
pressure through standard meters. For small tracts 
generally up to 2 or 3 acres, the users draw water as the) 
desire, while for larger tracts, very few of which exceed 
40 acres, they must apply for the water 24 hours 
more in advance of use. Many of the users, especially 
for tracts in excess of 2 acres, have two meters, a sma 
one for domestic use through which water may be draw" 
at any time, and a larger one for irrigation use. 1! 
charges for water taken through the domestic meters 
are generally much greater than for that drawn throug! 
the irrigation meters. Some receive water throug! 
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ombination meters at charges on a sliding scale. Be- 
~guse of the amount of water used for domestic purposes 
snd because some water is required for irrigation every 
south of the year except in the very wettest seasons, the 
‘rigation systems are in operation throughout the year. 

On account of the high cost of water and the small size 
{ tracts, water is generally applied by the furrow 
~ethod. Some is applied by sprinklers, but practically 
sone is applied by the flooding method. The duty of 
water averages about 1.4 acre-ft per year for irrigated 
iand. One acre-ft of water per year is sufficient to sup- 
oly 7.1 people with domestic water, including that for 
jawns, gardens, and industrial use. In terms of million 
vallons a day, 1 mgd of safe yield is sufficient for 8,000 
people or 800 acres of irrigated land. 


DATA BEARING ON WATER SUPPLY PROBLEM 


The following data have been taken from the annual 
report of the Vista Irrigation District for 1940 and illus. 
trate many features of irrigation in San Diego County. 

[he District was organized in 1924 and the principal 
works were completed, and the first water delivered, in 
the spring of 1926. It has within its boundaries 16,772 
acres, of which 12,390 are entitled to water and 4,382 
have waived the right to water. The assessed valuation 
of the land entitled to water is $1,942,496, or an aver- 
age of $156.79 per acre; that of the land not entitled to 
water is $26,448, or an average of only $6.04 per acre. 

On December 1, 1940, the irrigated area of the Dis- 
trict totaled 7,020 acres, of which 5,883 were in trees and 
nursery and 1,137 in field crops. The principal orchard 
crops were avocados, 3,184 acres; oranges, 1,465 acres; 
lemons, 777 acres; limes, 202 acres; and grapefruit, 103 
acres. The principal field crops were tomatoes, 300 
acres; peas, 200 acres; string beans, 200 acres; and 
bulbs, 130 acres. 


Only 5 acres were in alfalfa. 





Hopces Dam, SourcE OF WATER SUPPLY FOR SANTA FB IRRIGA- 
rion District, SAN DieGurto IRRIGATION District, Det Mar 
WaTeR, Licut AND Power ComPaANy, AND City or SAN Dieco 


here were 1,403 homes and the population was 3,755 
ompared with 631 homes and a population of 2,636 on 
December 31, 1932. School enrollment was 623 as com- 
pared with 446 in 1932. 

he District’s principal works consist of a main con- 
duit, with a capacity of 44 cu ft per sec, made up of 1.89 
miles of 42-in. concrete pipe, 3.56 miles of 36-in. steel 
siphons, 6.70 miles of concrete gunite flume, and 0.39 
miles of tunnel. At the lower end of the conduit there 
is a standby reservoir with a capacity of 200 acre-ft. 
Che distribution system consists of 23.46 miles of 8 to 36- 
im. Concrete gravity pipe, 26.07 miles of 8 to 36-in. con- 
rete pressure pipe, 112.66 miles of 4 to 26-in. steel pres- 
sure pipe, 7.50 miles of 10 to 14-in. pressure reinforced 
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O_p Woopen FLumes tn LA Mesa, LEMON GROVE, AND SPRING 
VALLEY IRRIGATION District ARE REPLACED WITH 42-IN 
REINFORCED CONCRETE PIPE 


concrete and steel pipe, and 8 pressure regulating reser- 
voirs having capacities of 30,000 to 175,000 cu ft. 

Owing to the corrosive action of the soil, much of the 
steel pipe has been repaired or replaced during the past 5 
years. The District management has developed a very 
ingenious method of placing concrete by pressure around 
thoroughly cleaned steel pipe in place. This concrete is 
amply reinforced and the pipe is probably as lasting as 
reinforced concrete pipe. New steel pipe and recondi- 
tioned pipe is lined in the District’s yard with spun ce- 
ment lining after sandblasting. 

Water purchased in 1940 from the San Diego County 
Water Company, owners of Henshaw Reservoir, totaled 
8,441.28 acre-ft, which, at $17.50 per acre, comes to 
$147,722.40. Water sold totaled 7,969.38 acre-ft; the 
price was 4 cents per 100 cu ft for irrigation use, 5 cents 
per 100 cu ft for domestic use, and 5 cents per 100 cu ft 
for combination irrigation and domestic use, with cer- 
tain fixed meter and minimum charges. The income 
from water sales was $147,316.94. Losses in acre-feet 
were 5.59%, which compares favorably with any city 
system. All water is metered. On December 31, 1940, 
there were 276 domestic, 235 combination, and 1,404 
irrigation meters, or a total of 1,915 meters in service. 

Average use of water is 1.13 acre-ft per acre of crop 
meter measurement; 20 typical groves containing 199 
acres used an average of 1.51, 1.52, and 1.49 acre-ft of 
water in 1938, 1939, and 1940, respectively. The aver- 
age assessment per acre for maintenance, operation, 
bond interest, and bond redemption was $8.58, $7.83, 
$7.83, $7.05, and $7.06 for the years 1937, 1938, 1939, 
1940, and 1941, respectively. 

With the aid of the Reconstruction Finance Corpora- 
tion in 1935, the original bonded indebtedness of 
$1,700,000 in 6° was refinanced on the basis of $937,500 
in 4% bonds. Gross receipts in 1940 were $290,182.47, 
gross expenditures, $272,079.62. Cash on hand on 
December 31, 1940, was $179,245.34, an increase of 
$18,102.85 over December 31, 19359 

The distinctive features of the irrigation systems in 
San Diego County are: (1) the long-time storage re- 
quired, (2) use of lined conduits and pipe for carrying 
all water, (3) the small size of the tracts served, (4) the 
preponderant use of irrigated lands for homes and es- 
tates rather than for agriculture, (5) high cost of water, 
(6) extensive use of standard meters, (7) extremely long 
delivery seasons, and (8) application of water by furrows 
and sprinkling. 





Theodore Dehone Judah—Railroad Pioneer 


Part 1. 


Surmounting the Sierra Nevada 


By Joun D. GALtoway, Hon. M. Am. Soc. C.E 


UILDING of the Central Pa 

cific Railroad, starting from 

tidewater on the Pacific to 
complete the first transcontinental 
line, easily ranks as one of the most 
important if not the greatest eng 
neering exploit of the early West. 
It was largely the work of one man, 
Theodore Dehone Judah. Trained 
in the East, he had built the 22 
mile Sacramento Railroad in Cali 
fornia before he was 30 years old 


ConsuttinGc Enoineer, Berxecey, Cait 


Pe enn it ts satd, develops 
great men to meet greal emergencies. 
Judah was such a man. Against the 
most stupendous problem of early western 
railroading, the hurdling of the rugged 
Sterras, he pitted heroic qualities 

youth, energy, aggressiveness, persist- 
ence, and determination, buttressed with 
sound engineering judgment. In his 
ight against tremendous odds, he needed 
them all. By the verdict of his con- 
temporaries and by the test of the years 
he was eminently successful, as Mr. 


several routes, on which differences 
of opinion would certainly arig 
He stated that about $200,000 wa: 
required for surveys and that th, 
project for the 2,000 miles of roa¢ 
would average about $75,000 per 
mile, or a total of $150,000,000. 
Congress did nothing. So Judah 
returned to Sacramento, convinced 
that the Pacific Railroad must }y 
promoted from the West. Prob 
ably"under his inspiration, the Cal; 
fornia State Legislature on April 5 





During this time he was obsessed 
with the ambition to conquer the 
Sierra crossing. This longing, which 
fantastic to his friends, 
possessed his mind continuously. 
Some of the details of his ambitious dreams were given 
in the article in the October issue. 

By 1859 Judah had attended three sessions of Congress 
with the aim of furthering the Pacific Railroad Project. 
he results of the Government surveys had become 
known, and the agitation for the railroad was growing 
in strength. The Government reports, while complete, 
could not of themselves produce a railroad. Congress 
could not agree upon a route, and was absorbed by the 


Galloway 


seemed 


problems that culminated in a few years in the Civil 


War. On January 1, 1857, Judah published in Wash 
ington a pamphlet entitled “‘A Practical Plan for Build- 
ing the Pacific Railroad,” in which he outlined the 
substance of a project to be built by private enterprise 
without Government aid. He felt that the national 
Government was ‘‘a house divided against itself’’; that 
the project could not be undertaken “until the route is 
defined; and if defined, the opposing interest is powerful 
enough to defeat it 

His estimate of the general situation was correct. He 
maintained that what was required was a definite survey 
on a selected route and not general reconnaissances of 


graphically 
article completes the remarkable story 
begun in the October issue. 


This 1859, passed a resolution calling fo; 
a convention to consider the sub 
ject. Over one hundred delegates 
met in San Francisco on Septem 
1859, with Judah as a representative fron 
As usual, debate centered on the rout 
jas passed expressing 
A number 


shows. 


ber 20, 
Sacramento. 
to be adopted, and a resolution 
preference for the Central Railroad route. 
of ideas were discussed by the convention. In all th 
actions taken, Judah had a prominent part. In th 
end, on October 11, 1859, he was formally appointed 
as the accredited agent of the convention to conve 
its recommendations to Washington. Judah sailed o 
October 20, 1859. 

Although Judah established an office in the Capito! 
filled with maps and other data for the enlightenment oi 
Congress, the necessary bills never reached a vot 
His work, however, had laid a foundation for the later 
bills, passed in 1862. 

While Judah was in the East, he took pains to accu 
mulate the latest information on railroads that might 
be useful in the Western venture. Several lines across 
the Appalachian Mountains, notably the Baltimore and 
Ohio, were fine examples of this type of construction 
He returned to California convinced that nothing could 
be done in Congress until an actual project was outlined 
with proper surveys, estimates, and organization. 

In 1860 Judah was in the mountains, making a recon 
naissance of several routes, using a barometer to deter 
mine elevations. Dr. Daniel W. Strong, a druggist o! 
Dutch Flat, Calif., had heard of the explorations 0! 
Judah and invited him to come to Dutch Flat and exam 
ine the Donner Pass route. When Judah reached Dutch 
Flat he formed a friendship with Strong that lasted th: 
rest of his life. This route had been traveled by som 
of the early emigrants, who came up the Truckee River 
and crossed the divide. Mostly, however, they used 
more favorable wagon roads to the north and south 
By this time the tide of immigration had turned eastwar¢ 
to the mines of Nevada, and Dr. Strong, with others 
was interested in a possible wagon route over Donne! 

ass to divert traffic through his home town. 

It is hardly necessary to argue as to who deserves th 
honor for determining the route of the railroad over th 
Sierra Nevada. Dr. Strong undoubtedly is entitled ' 
the credit for suggesting a route that had been know! 


EARLY SNOWSHED CONSTRUC 
TION Near Crisco, CALIF 
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costs to several other more distant points as far as Salt 
Lake City were also estimated, the total for 733 miles 
to that point being $41,415,000. Judah's route resulted 
in saving a distance of 184 miles over the Government 
route and, in his own words, in ‘‘developing a line with 
lighter grades, less distance and encountering fewer 
obstacles than found upon any other route or line hitherto 
examined across the Sierra Nevada Mountains.’ 

Referring to the engineering problem of location he 
explained: 


+ a 


ferences “When it is considered that the average length of the 
LY arise western slope of the Sierra Nevada Mountains, from 
000 was summit to base, is only about (0 miles and the general 
hat th height of its lowest passes about 7,000 ft, the difficulty 
of roa of locating a railroad line with 100-ft grades is corre 
000 pe: RR » S penenittandants Commenis Oued in mei spondingly increased, as it becomes absolutely necessary 
000 Fee a en eee ' to find ground upon which to preserve a general uni 
o Judai Used as a Symbol in the Judah Monument at Sacramento formity of grade. 
nvinced cai nds. tine saith tala ili tie “In the present instance, the elevation of the summit. 
must by for over ten years as an — Nery - s2OWEVE "te is reached by maximum grade of 105 ft per mile; showing 
Prob required the trained eye of . practical engineer = “c- a remarkable regularity of surface, without which the 
he Cali termine if @ preliminary way the _yuieng of the location ascent could not have been accomplished with this 
April : that was afterward adopted. lhe two men went over grade.” 
ling fo; the route across the mountains in the fall of rN, and In describing the ridge up-which the road was located, 
he sul n their return Judah prepared the engineering data at 4. caiq. 
slegates Dr. Strong's store in Dutch Flat. It was agreed that ‘These rivers run through gorges or canyons, in many 
Septen , corporation should be formed and articles were written places from 1,000 to 2,000 ft in depth, with side slopes 
e fron with that end in view. Judah prepared oe pamphlet varying from perpendicular to an angle of forty-five 
e rout: ntitled “Central Pacific Railroad of California,” pub- qegrees. The ridges formed by these rivers are sharp, 
ressit lished in San Francisco in November 1860, in which he Yoh defined, and in many places so narrow on top as to 
1umber dvocated the chosen route, as the most practicable one,  jeave barely room for a wagon road to be made without 
all the which gives nearly . direct line to W ashoe with maxXi- excavating surface of ridge. The branches, also, of 
In th mum grades ol one hundred feet per mile. The elevation many of these rivers have worn out gorges as deep as 
ointe i the Pass is 6,690 it.” Washoe = the name then those of the rivers, and present physical barriers to a 
convey ipplied to the \ irgunia City Gold Hill developments in line of communication either crossing them or extending 
iled Nevada. One point made by Judah _— that the pro- in g northerly and southerly direction. The line on 
sed route was shorter by possibly 150 miles than that top or crest of ridge being far from uniform, of course 
‘apit mmended in the Government nig eed also the lowest points or gaps in ridge become commanding 
lent iwelt upon the possibilities of traffic with the Nevada points, and it was found necessary to carry the line from 
wot ines and estimated the resulting revenue from it. gap to gap, passing around the intervening hills, upon 
e later overnment aid was contemplated. . my their side slopes.” 
Dr. Strong secured subscriptions amounting to $ £6,000 The controlling gaps that were of the most importance 
) accu ud Judah went to San Francisco to secure the remainder, — wore Clipper Gap, 42 miles from Sacramento; New 
might me $70,000. While he was well received at first, England Gap, 6 miles farther; Long Ravine, about 
across when the time came for subscriptions, none of those 4 miles from Illinoistown (Colfax): and Emigrant Gap, 
ond proached were willing to sign their names. Judah, 9 miles from Sacramento. Beyond this the line, as 
ictior who was called an enthusiastic lunatic, went back to finally located, was on the side of a mountain and the 
could Sacramento, disgusted with San Francisco. A meeting gaps no longer controlled the surveys. 
thined in Sacramento, the first of several, wes well attended. Following the report in October 1861, the directors 
\t later meetings, Judah for the first time met the men authorized Judah “to proceed to Washington. ..as 
recol who were to carry out the project—Leland Stanford, ‘ 
deter Collis P. Huntington, Mark Hopkins, and Charles 
vat Crocker. Huntington was cautious and only agreed to 
on share the cost of the surveys; after those were made, 
oxen he would consider the subject further, = . 
Dut! As a result of Judah’s efforts, an organization meeting 
d the 1 stockholders was held on April 30, 1861, and on June 
som 2s, the Central Pacific Railroad of California was in- 
River corporated. Leland Stanford, just nominated for gov- 
used ermor on the Republican ticket, was made president. 
outh Huntington became vice-president, Hopkins, secretary, 
war ind Judah, chief engineer. Strong was a director. 
thers Chis organization gave Judah the necessary money for 
nine? surveys, and he soon organized field parties. A baro- 
metric reconnaissance was also made of two other pos 
< t} sible routes, both of which proved markedly inferior to 
r tl —_ proposed. The results were embodied in a report 
ad vy Judah dated October 1, 1861, in which the merits 
10¥ | the route were discussed and the benefits from Govern- 


ment assistance were set forth. The cost from Sacra- 


to the state line was estimated at $12,380,000, and 


EXCAVATION IN THE SIXTIES 


With the Aid of One-Horse Dump Carts, 
Black Powder, and Chinese Coolie Labor 
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MEETING THE TRAIN AT Crisco, CALIF., 
Concord-Type Horse-Drawn Coaches Served Temporary Eastern 
Terminus of the Prospective Transcontinental Railroad 


the accredited agent of the... Railroad, for the purpose 
of procuring appropriations of land and U.S. Bonds from 
the Government to aid in the construction of this road.”’ 

Upon his arrival he began an active campaign for the 
bill for a Pacific Railroad. Through Senator Sargent 
of California, a subcommittee of the Pacific Railroad 
Committee was appointed to draft the bill. Judah had 
obtained the appointment as secretary of the Senate 
Committee and was also made clerk of a subcommittee 
in the House. Finally, on July 1, 1862, the bill became 
a law with President Lincoln's signature. Lands, rights 
of way, and aid in the form of first-mortgage Govern- 
ment bonds were the essential elements of the bill, which 
also provided for the organization of the Union Pacific 
Railroad Company. Bonds were to be issued when 
10 miles of railroad had been constructed. 


CONTRACT WITH THE GOVERNMENT FINALLY SIGNED 


After some preliminary items had been adjusted, 
Judah went to New York to order supplies. Formal 
acceptance of the contract between the Government and 
the Central Pacific Railroad Company was signed 
November 1, 1862. Judah sailed for California the 
2ist of July, his long struggle for the railroad completed. 
His success was largely due to his own efforts, without 
money or influence. 

On his return to Sacramento, he filed his second report 
with the company, dated October 22, 1862. He enumer- 
ated the advantages of the arrangement with the 
Government, the value of the land grants, the amount 
of lumber available, and the anticipated revenue, largely 
from local traffic and the traffic with Washoe. His 
estimates, based on actual count of freight and passenger 
traffic on the American River route, may have been 
overly optimistic, but they showed that a good business 
existed. One point may be mentioned that was of 
importance in expanding the ideas of his associates: 
the act of 1862 permitted the California company to 
build eastward until it met the Union Pacific Railroad 
and Judah urged the company to promptly extend its 
surveys as far as Salt Lake. The road was rapidly 
taking on the character of a transcontinental line, with 
the greater cost and larger outlook. 

Construction started on January 8, 1863, when ground 
was broken at Sacramento. In the later months of 1862, 
surveys had been pushed by several parties in the moun- 
tains. Im December, Charles Crocker was given a 
contract for grading the first 31 miles to Newcastle, 
subcontractors taking short sections of the line. 

In another report, dated June 1, 1863, Judah, as chief 
engineer, further described in detail some of the engi- 


IN 1865 


Vou.11, Noy, 
neering problems. Again 
in July, he made what wa. 
to be his last repori to the 
directors. In addition ¢, 
the account of the survey. 
there was an estimate oj 
the cost of the first 5% 
miles. He explained why 
the Sacramento Valley 
Railroad could not be jn 
corporated in the new ling 
—it was not in the Proper 
location, being eight miles 
longer to Auburn; th 
Government bill applied 
only to a new road; the 
older road was heavily 
bonded and hence the 
Government bonds would 
not be available; the worn rails of English make would 
have to be replaced with American iron and much repair 
work would be necessary > and finally it did not command 
the possible traffic from the northern section of the 
state. The decision was correct, but much criticism 
was directed against Judah by the owners of the older 
road, who wanted to sell out. 

Meanwhile, differences of opinion had developed 
between Judah and the men who were directing the 
affairs of the company—Stanford, Huntington, Hopkins, 
and Crocker. Most of the other directors had dropped 
out. Judah became impatient and expressed himself 
in a letter dated May 13, 1863, to his friend Strong: 

“IT cannot tell you in the brief space of a letter all that 
is going on, or of all that has taken place; suffice to 
say that I have had a pretty hard row to hoe... _I had 
a blow-out about two weeks ago and freed my mind, s 
much so that I looked for instant decapitation. | 
called things by their right name and invited war, but 
counsels of peace prevailed and my head is still on but 
my hands are tied, however. We have no meeting of 
the board nowadays, except the regular monthly meeting, 
which, however, was not had this month; but ther 
have been any quantity of private conferences to which 
I have not been invited.”’ 

Judah maintained that his stock subscription had 
been paid for by his previous services but Hopkins ruled 
otherwise. Huntington returned from the East and 
evidently was an influence that Judah resented; he 
objected to exclusive contracts being given to Crocker 
and in a letter declared that he had prevented a certain 
gentleman, probably meaning Crocker, from being a 
contractor on the road. The directors had themselves 
organized the Dutch Flat and Donner Lake wagon 
road, which was intended to bring to the railroad much 
needed revenue from the Washoe mines. However, it 
was not a railroad wagon road but one belonging to the 
four directors, and the revenues, if any, were to be theirs 
and not the railroad’s. 

This was but one of many sources of differences be 
tween Judah and his friends on one hand and the fou 
directors on the other. Judah was an engineer and 
wanted to get on with building the railroad. The fow 
directors had before them the problem of financing the 
road and meeting the continuous attacks made on thet 
enterprise by antagonistic interests. For them ther 
was no use in going on with the construction unles 
they could control the venture and assure themselves 
of a substantial profit. 

The nature of the men involved in the controvers) 
was an element that made for discord. Judah was 
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persistent, and emphatic character. The rail- 
nad project was his own, one that he had developed 
eer brought to realization; to have others take charge 
was a thing he could hardly understand. On the other 
hand he was dealing with four men equally strong minded 
who intended to dominate the enterprise if it was carried 
out. A clash was almost inevitable; it came to a head 
in the summer of 1863. 

While the details are lacking, the result was that 
Iudah was bought out for the sum of $100,000, but at 
the same time he was given an option to buy out the 
four associates for an equal amount each. They evi- 
dently were in doubt as to the possibilities for profit 
and were willing to get out for the sum named. They 
were all merchants and not railroad builders and at that 
time the Government help, from the nature of the law, 
was of little or no benefit. Judah decided to go East, 
and he left in September. 

There is evidence that Judah had arranged to meet 
certain parties in New York and Mrs. Judah later stated 
that they were the Vanderbilt group, then in control of 
the New York Central Railroad. He sailed from San 
Francisco early in October 1863. At the Isthmus he 
contracted Panama fever, and on November 2, a few 
davs after he reached New York, he died. He was 
buried at Greenfield, Mass., his wife's girlhood home. 


tre 
SU UE» 


THE END OF A REMARKABLE CAREER 


Thus, before he was 38, ended the remarkable career of 
aman to whom must be given the credit of originating a 
practicable plan for the Pacific Railroad in California, 
of selecting the general location of the line, and of organ- 
izing a company to prosecute the work. On his death, 
the enemies of the railroad endeavored to besmirch his 
character; and none more so than one of the former 
promoters of the Sacramento Valley Railroad and of a 
paper project to the Virginia City mines. Pamphlets 
were written and distributed and the officials of the Cen- 
tral Pacific answered. These pamphlets are of interest 
now, not with respect to the railroad as built, but as 
indicating the type of men Judah had to fight—men 
who would not stop at vilifying even the dead in the 
hope of defeating the project for which he gave his life. 

Much criticism has been directed at the officers of the 
railroad company for consigning the memory of Judah 
to oblivion. The board did pass a resolution, ‘“That 
the death of Mr. Judah, in the prime of his manhood and 
the full career of his usefulness, will be felt far beyond 
the immediate circle of his acquaintance. His ability 
as an engineer, his untiring energy of character, and the 
success with which he followed his profession, place 
him among those whose lives are a benefit to the state, 
and in whose death the public experiences an undoubted 
calamity.” In answer to some of the slanders, Presi- 
dent Leland Stanford declared that Judah remained the 
chief engineer up to the time of his death. It is worthy 
to note in this connection that in 1862 a testimonial to 
Judah signed by 35 members of the House and 17 
Senators recited his services in assisting the passage of 
the bill through Congress and especially in preparing the 
accurate and detailed information he had supplied. 

It was but natural that poor Mrs. Judah should see 
only the part that her dead husband had played and 
should voice some feeling against the men of the railroad 
company. In justice to them, however, it must be said 
that there was nothing they could do. Naming a 
station or locomotive after the dead engineer would have 
been futile. It is inevitable that the memory of even 
exceptional men must pass away, for the living are but 
little concerned with the dead. However, more than 
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sixty years afterwards, when the new station was built 
at Sacramento, employees of the engineering and main- 
tenance departments of the company, led by W. H. 
Kirkbride, M. Am. Soc. C.E., chief engineer, subscribed 
the money for, and erected on the station grounds, a 
monument to the first chief engineer of the road. 

That Judah was a man of exceptional ability will be 
apparent from the record of his signal achievements. 
What would have been developed out of his disagree- 
ment with the “Big Four’ and the proposed financing 
by Eastern men must remain in the realm of conjecture. 
Judah was not the character te occupy a subordinate 
position and accept the dictates of other men. His 
friends were warm in their praise of his character and of 
his work. The slanders of the time were inspired by 
motives unconnected with the character of the man and 
they have long since died away. 

Outstarding was his clear insight into the proper 
location of the railroad over a mountain chain far more 
lofty and rugged than any previously surmounted by a 
railroad. He analyzed clearly the pros and cons of the 
chosen route and of other possible routes. While others 
were talking of a railroad to the state line, Judah saw 
that the road must be transcontinental. William Hood, 
who came as a young man to the service of the Central 
Pacific in 1867 and was for many years chief engineer of 
the Central and Southern Pacific Railroads, asserted 
that ‘“‘were there now no railroad over the Sierra, the 
Donner Lake route would still be selected over all others 
as the best possible.” 

For the more than seventy years that have passed 
since its completion, traffic of central California and the 
West has been carried over the Central Pacific. In 
spite of the fact that eight other transcontinental rail- 
roads have been built, the central route retains its pre- 
eminence. The railroad was built on the route selected 
by Judah. That is his monument; none better could 
be devised for any man. 

Those interested in further study may well consult the 
admirable ‘Sketch of the Life of Theodore D. Judah” 
by Carl I. Wheat, in the Quarterly of the California 
Historical Society, September 1925; also the ‘History 
of the Southern Pacific Railroad’ by Erle Heath and 
Lindsay Campbell, in the Southern Pacific Bulletin, 
1926. The writer has freely drawn on these and on the 
reports that Judah made from time to time. Material 
is also found in the works of the historians, Theodore 
Hittell and Hubert Howe Bancroft. 
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Klectric Power Supply of Pacific Southwest 


Vational Defense Demands Focus Interest on Power Resources in This 
Rapidly Developing Industrial Area 


By Lester S. Reavy 


rInG ENGINEER, SAN Francisco, CALit 


N adequate supply of electric 
energy 1s of Major importance 
to the Pacific Southwest 

comprising California, Nevada, and 
\rizona——where large defense orders 
have been placed. Contracts repre 

senting hundreds of millions of dol shortag 
lars have been awarded to airplane $by Mr 
factories in the Los Angeles and San ine St 
Diego metropolitan areas; in the Vevada, 
Bay and Los Angeles 


emergency. 


San Francisco 
areas, 
tracts total approximately one bil 
dollars As a result there has 
a rapid influx of workers to 
meet the demand for labor The re 
quirements of these defense industries represent only a 
creased demand for power in these areas. 
of workers, agricultural expansion, 
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and the quickening of industries to meet growing needs 


of war industries and population are all increasing the 
demand for electric energy A satellite chart showing 
Pacific Coast electric utility interconnections is shown in 
Fig. |, which gives both the publicly and privately owned 
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\ TATIONAL defense demands for 
4 ¥ more and more power indicate the 
importance of this factor in the present 
In both our Southeast and 
Pacific Southwest, where great industrial 
expansion 1s under way, there 1s an acute 
ge of electri power. 
Ready, of existing supplies in 
utes of California, 
with additions now under con 
struction, as compared with the presenti 
shipbuilding and naval con market, ts therefore most timely. 
baper was originally delivered before the 
Division at 
in July 


systems thoughout the Pacific Coag 
and Southwest areas. 

The electric power market of th, 
Pacific Southwest may be divided 
into two major districts: the on 
including northern and central Ca}; 
fornia, extends from the Oregon lin, 
to Bakersfield—nearly 500 miles 
with the major density in the Sa; 
Francisco Bay area; the other 
southern California, has its mai; 
concentration in the Los Angeles 
metropolitan area. There is als 
lesser power market in central Ar 
zona, as well as a scattered market 
in Nevada. The relative size 
these markets, measured in annual energy utilizatio 
for the year 1940, is approximately as follows 


This review 


Arizona, and 


His 
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the Society's San 


6,300,000,000 kwhr 
6,260,000,000 kwhr 
800,000,000 kwhr 
220,000,000 kwhr 


Northern and Central California 
Southern California 

Arizona 

Nevada 


Total 13,580,000,000 kwhr 10 


The annual load factor is about 62% in northern and 
central California and 60°) in southern California, mak 
ing the simultaneous demands approximately 1,200,060 
kw in each of these areas. 

Most of the electric energy utilized by the two major 
districts is supplied by hydroelectric plants; steam 
electric plants are generally operated to meet peak de 
mands during wet years and to supply deficiencies in 
capacity and energy output of hydroelectric plants in dry 
years. In northern and central California the supply of 
power comes from hydroelectric plants in the Sierra 
Nevada, extending from Mt. Shasta 450 miles southward 
to the south end of the San Joaquin Valley; and from 
steam-electric plants located mainly in the San Francisco 
Bay area. 

The principal sources of the hydroelectric power sup 
plied to southern California are the San Joaquin River in 
the Sierra Nevada, east of Fresno, and Boulder Dam 
Major steam-electric plants are located in the Los 
Angeles metropolitan area and in the City of San Diego 

Power in central Arizona is supplied from hydroelectn 
plants installed in connection with reclamation systems 
and from local steam- and diesel-electric plants. Re 
cently a 160-kv transmission line to Parker Dam on the 
Colorado River was completed, thus connecting this 
area to the Colorado River supply. 

The production, transmission, and distribution system 
in northern and central California is primarily con 
trolled by the Pacific Gas and Electric Company, whici 
owns 78% of the generating capacity; generates 72", 
the total output; and through purchase, transmits ane 
distributes 92% of the total energy to ultimate customers 
Hydroelectric power is purchased wholesale by 
system from several publicly owned plants which a 
operated as by-products of water developments. ‘™ 
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Wor.tp’s Hicuest Dam—Besipes Los ANGELES, THE 
Citres oF PASADENA, GLENDALE, AND BURBANK Us! 
ELectrriciry GENERATED HERE at BouLpeR DAM 
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mpaily sells energy wholesale to a 
wmber of small municipally owned 
‘tribution systems. Power is also 
syrchased from The California-Oregon 
Dower Company (42,000 kw), whose 
jjants are located on the California- 
jregon border; and from the South- 
-) California Edison Company, Ltd. 
-5,000 kw at present, 150,000 kw in 
‘he future). The latter delivery is re- 
eived in the South San Joaquin Val- 
ey and is obtained from the Edison 
slants on the San Joaquin River. 

' The main transmission system of the 
pacific Gas and Electric Company com- 
prises 740 circuit-miles of 220-kv lines 
extending from the Pit River near 
Shasta and from the Sierra Nevada 
east of San Francisco to the Bay Dis- 
trict, and southward into the San 
joaquin Valley. There are also 2,362 

‘rcuit-miles of 165-kv and 100-kv 
lines extending throughout the area 
served and connecting the hydroelec- 
tric plants to the main load centers. 
in extensive 60-kv network (3,881 
ircuit-miles) comprises the secondary 
transmission system. The total in- 
stalled plant capacity supplying north- 
ern and central California included 
\00,000 kva of hydroelectric capacity 
und 440,000 kva of steam-electric ca- 
pacity as of January 1941. The total 
capacity purchased from the Southern 
California Edison Company and The 
California-Oregon Power Company 
was 115,000 kva as of January 1941. 
fhe safe peak capability of the com- 
bined systems was approximately 
200,000 kw, and the 1940 energy re- 
juirements were 6,300,000,000 kwhr. 

In southern California, power is sup- 
plied by two major systems—the 
Southern California Edison Company 
und the Los Angeles Bureau of Power 
and Light; two intermediate-sized sys- 
tens—The California Electric Power 
Company (formerly The Nevada- 
California Electric Corporation) and 
the San Diego Gas and Electric Com- 
pany; several smaller municipal sys- 
tems, including the cities of Pasadena, 
Glendale, and Burbank; and the Im- 
perial Irrigation District. 

rhe Edison system in the main is 
perated at 50 cycles, only that portion 
erving in the San Joaquin Valley being 
perated at 60 cycles. As of January 
M41, it included hydroelectric plants 


f 410,000-kw capacity in the Sierra Nevada; three 
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The Los Angeles Bureau of Power and Light is the 


-2U-kv circuits extending 250 miles therefrom to the Los largest municipal electric utility in the United States. 
Angeles metropolitan area; and two 82,500-kva generat- It operates at present six 82,000-kva units at Boulder 
‘ng units at Boulder Dam, with one 220-kv transmission Dam, two of which supply energy to the Metropolitan 


‘ine to its southern California system; 


a steam-electric Water District of Southern California; three 287.5-kv 


dlant of 369,000-kw capacity at Long Beach of which transmission circuits, each 270 miles long, to the City of 
my -kw is leased to the City of Los Angeles; anda _ Los Angeles; 90,000 kw of hydroelectric capacity on the 
"U00-kw diesel-electric plant at Vernon. The total Los Angeles Aqueduct; and 140,000 kw of steam-electric 
annual output in 1940 was 3,650,000,000 kwhr. By capacity in the Los Angeles metropolitan area. The 
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‘=, a third generator will be added at Boulder Dam, annual power output is approximately 1,900,000,000 
nda second 220-kv transmission circuit. 


kwhr. This system also generates and transmits 35,000 
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Tures 287,500-y Sincie-Crecurt Lines Carry Boutper Dam 
POWER OVER CLARK MOUNTAIN, CALIF 


kw of Boulder power for the cities of Pasadena, Glendale, 
and Burbank, municipalities which now have or will have 
in operation during the coming year steam-electric plants 
of 50,000-kw, 20,000-kw, and 10,000-kw capacity, respec- 
tively. The total annual energy requirements of these 
three cities during the year 1940 was approximately 
210,000,000 kwhr. 

The California Electric Power Company operates 
a system extending over 450 miles from Mono County on 
the north to the Mexican border and Arizona (at Yuma) 
on the south, with a transmission line from Boulder Dam 
to San Bernardino; also a connecting line between San 
Bernardino and the Seal Beach plant of the City of 
Los Angeles. Its annual output is approximately 
380,000,000 kwhr. 

The San Diego Gas and Electric Company operates a 
steam-electric plant of 100,000-kw capacity in the City 
of San Diego and supplies all power requirements in 
San Diego County. The 1940 requirements totaled 
280,000,000 kwhr. This system is also interconnected 
with the Edison and the California Electric systems. 

The transmission system of northern and central Cali- 
fornia is a completely unified and interconnected system, 
whereby all power available can be utilized as required. 
The interconnection with the Edison Company—which 
will be increased to 150,000 kw this year—will provide 
for adequate interchange of power between the northern 
system and southern California. 

Although limited somewhat by the 50-cycle operation 
of the Edison system (the others operate at 60 cycles) 
there are interconnections between the Edison Company 
and the Bureau of Power and Light through a frequency 
changer of 60,000 kva, and 35,000 kva between the Edi- 
son and San Diego systems. There is also a tie-in of 
10,000 kva between the California Electric Power 
Company and the San Diego Company, and one of 
30,000 kva between the Bureau and the California 
Electric systems. These interchange capacities are 
sufficient to facilitate full use of most (if not all) of the 
spare capacity and output of the several systems. 

Boulder Dam is the major source of hydroelectric 
power in the southwestern section. Its annual firm 
energy output is estimated at 4,330,000,000 kwhr. From 
time to time there will be at hand fairly large amounts of 
secondary energy and when the reservoir is full—as it is 
in 1941—-secondary energy should be available during the 
next several years. With the generating units already 
set up and others under construction, the Boulder plant 
will have a total installed capacity of 950,000 kw by 1942. 


1n G for November 1941 Vou. 11, No 
Up to the present time, the annual output has slightly ,, 
ceeded 3,100,000,000 kwhr. 4 

The Metropolitan Water District of Southern Cal 
fornia has contracted for 34% of the firm power at Boy) 
der, to be used in pumping water to southern Califorpj, 
Its immediate needs are less than one-third of the y) 
mate demand and the energy contracted for will be ayaj 
able to other systems; therefore there is still sufficien, 
unused output at Boulder to meet the growth of load jp 
this area during the next year or two. 


ANTICIPATED NEW DEVELOPMENTS 


In 1942, the U.S. Reclamation Bureau is expected ; 
complete the installation of 90,000 kw of hydroelectr 
capacity at Parker Dam on the Colorado River, th), 
major part of which will be used to supply central ang 
southwestern Arizona and the Metropolitan Water Dis 
trict of Southern California. The City of Los Angel« 
will add 65,000 kw of steam-electric power in 1942, with, 
second unit contemplated for 1943. The San Dieg 
Company will add 35,000 kw in 1942, and the City 9; 
Burbank, 10,000 kw. Ih 1945, 90,000 to 150,000 kw oj 
the obligation to northern California will be released 
making these capacities available to meet the growth 0 
load in southern California 

In northern California, three 44,000-kw steam-electr 
units are to be completed by the Pacific Gas and Electr 
Company before the end of the present year, and a 
additional unit should be available by 1943. This com 
pany also plans a further hydroelectric development oj 
150,000 kw in 1943-1944, with 68,000 kw in miscellaneous 
additions. The 150,000-kw units planned for 1943-194 





SrtverR LAKE SWITCHING STATION ON 
BouLDER TRANSMISSION LINE 


have been questioned by the Department of the Interor 
and the Federal Power Commission and may be held uy 
The Shasta Plant of the Central Valley Project is « 
pected to be placed in operation by 1945, with an initia 
capacity of 300,000 kw. The Reclamation Bureau plaws 
a 150,000-kw steam-electric plant at Antioch as 
auxiliary to the Shasta Plant. The completion of ths 
unit depends upon Congressional appropriations. __ 

The rate of growth of the power load throughout th 
Pacific Southwest has not been greatly accelerated | 
date as the result of war activities. On the other hand, 
very rapid increase has been experienced in some areas 
particularly in San Diego and in certain districts 0! 
metropolitan area of Los Angeles. The year 1942 show? 
record a marked acceleration of the rate, however, as “* 
full effect of the defense program is realized. Power 
plant capacities now available and under construct’ 
would appear to be adequate to meet all reasonabl\ 
expected loads. 
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Motor-Vehicle Performance Studied by 


New Methods 


By J. TRUEMAN THompson, M. Am. Soc. C.E. 


Proressor oF Crvit ENGINEERING, Jouns Hopkins University, BALTimMore, Mo.; 
Cuier Hicuway Encinerer, U.S. Pusiic Roaps ADMINISTRATION 


N discussing the behavior of the 
motor vehicle it seems neces- 
sary to start out with a truism. 

it isa common experience of motor- 
ists to be delayed by slow-moving 
ehicles frequently on hills. The 
passenger car is capable of attain- 
ng relatively high speeds even on 
the steepest slopes ordinarily en- 
wntered. But motor trucks and 
combinations, such as tractor semi- 
trailers, display a marked inferi- 
rity in this respect. The resulting 
traffic queues are often long and 
ery slow moving. Aside from the 
loss in time and efficiency that en- 
sues, there is the danger that impa- 
tient drivers will take risks by en- 
croaching on the downhill lane in an 
attempt to pass. In so doing they 
are necessarily at a double disad- 
vantage because not only is the 
grade component opposing them 


poe a number of years the U.S. 
Public Roads Administration has 
been studying the effect of driver be- 
havior and vehicle characteristics on the 
movement of traffic. Prof. Thompson, 
who has been steadily connected with 
these developments, told of the ‘Driver 
Behavior’ phase of the subject in the 
October issue. In this issue he gives the 
second phase on ‘‘Motor-Vehicle Per- 


formance.”’ As yet no final results can 


be given, but samples of data are pre- 
sented together with some very interesting 
early conclusions. Prof. Thompson 
gave his original paper before the joint 
session of the Highway and City Plan- 
ning Divisions at the Society's Spring 
Meeting in Baltimore. In this second 
part he treats specifically of the perform- 
ance on grades of trucks, tractor-truck 
semi-trailer combinations, and passenger 
vehwles. He also tells of the extensive 
plans for brake research which the Public 
Roads Administration has recently em- 


them on grades in the present state 
of their development; this would 
serve as the present theoretical ceil- 
ing of requirements in_ possible 
regulations. 

Through the generous Coopera- 
tion of the automotive industry, 
about thirty brand new chassis were 
furnished. Some were trucks, some 
were tractors. The majority used 
gasoline as fuel but a few diesel- 
powered ones were included. The 
truck chassis always used the same 
body while the tractor chassis inva- 
riably drew the same semitrailer. 
The variable load in each case was 
provided by sand bags of known 
weight. 

These vehicles were road tested 
on several long tangent grades near 
Baltimore, after which their engines 
were cradle-dynamometer tested at 
Camp Holabird, through the coop- 
eration of the Quartermaster Corps 





but it is also hampering attempts of 
meooming drivers to slow down 
should that be necessary. 

Several years ago, the Public Roads Administration, 
with the cooperation of the Quartermaster Corps of the 
US. Army, the Bureau of Standards, and a number of 
truck manufacturers, undertook a program aimed at 
supplying information which could be used by state and 
lederal regulating bodies as well as by the truck manu- 
iacturing and operating industries. It was divided into 
three parts: (1) precise and detailed testing of new 


barked on. Thisisa 
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trucks on various gradients, (2) similar testing of a 
imited number of used trucks of make and model 
similar to the new ones previously tested, and (3) studies 
ol traffic movements which involve the performance of 
trucks as they occur at random on hills. In the last- 
tamed investigations the passing-study equipment plays 
adominant role. The first two phases are practically 
completed and a final report is in progress. The field 
work of the third is also about done. 

Che purpose of testing new vehicles was to determine 
“ opumum performance that could be expected of 


Oss 


of the Army. Actual hill tests were 
desirable because there was some 
doubt about the empirical coefficients ordinarily used in 
the performance formula by which automotive engineers 
compute hill-climbing ability, and also because it was 
felt that the validity of the data would be more likely 
to go unchallenged in any future contacts with layman 
courts and regulatory bodies if they were so based. 

The performance formula referred to expresses the re- 
lation of road speed and gross weight of the vehicle in 
terms of engine power, efficiency of power transmission, 
grade resistance, wind and rolling resistance, and the 
multiplying leverages effected through gears and wheels. 
All these factors are easily and separately measurable 
except efficiency and rolling resistance, including wind. 
One of the accomplishments of the experiments was to 
produce a set of values in this respect which are of great 
use to the industry—but which will not be stated here. 

The testing technique was simple yet effective. A 
calibrated bicycle wheel attached to the front of the 
truck was so arranged that on every half revolution it 
closed and opened an electric switch mounted on its hub. 
(See accompanying photograph.) This permitted an 
intermittent flow of current through a circuit in which 
was inserted an electromagnetically operated stylus 
writing on a strip of paper fed under it at a uniform speed. 
A second stylus, which was in an independent clock cir- 
cuit, indicated time intervals on the same strip of paper. 
Thus the record permitted a very accurate determination 
of speed and likewise made it possible to judge the uni- 
formity of the speed with which the vehicle was able to 
negotiate the grade. Testing was always done at full 
throttle, and the load was changed until that load was 
found which would just hold the speed constant on the 
grade with the given gear ratio. 


much needed study. 


= 





a — 





656 Civit ENGINEERING for November 1941 Vou. 11, No, 
that vehicles of the light class constitute about 80°, ,; 
the trucks using this road. 

The general patterns of the charts for the medium ap, 
heavy groups are quite like those of the light group ¢ 
cept that the percentage incapable of each minimyy 
speed on the several grades is somewhat larger than {, 
the light trucks. Even so, the actual number of they 
heavier vehicles unable to make the desired speed js fg; 
less than the number of light vehicles similarly incapabj 








: Similar information for the tractor semi-trailers ap 
pears in Fig. 3. Contrasting them with the light trucks 
one is immediately struck by the large number in th, 
light group that are incapable of reasonable performang 

Hitt-Cumpine Stupires Were Mapes with Test VEHICLES Almost half of them, for example, fail to make the 5 
Eguierep with A Fiera WHEEL grade at even 15 miles per he yur, and over a third canno: 
climb a 3% grade at 20 miles per hour. The mediyy, 
A sample of the summarized test data is shown in Fig. group likewise contrasts unfavorably with the medium 
1, which is for light trucks and tractors only. It shows weight trucks. 
the relation between gross weight, speed, and grade. The hill-climbing data were also used to measure th; 
Similar curves are available for the medium and heavy effect of several possible grade-speed requirements 9; 
weight classes. load-carrying practice og this road. As an example oj 
After the tests on new vehicles had been completed, this use, Fig. 4 gives frequency distribution diagrams oj 
the same tests were made on similar makes and models’ gross weights as measured at the weighing stations 
that had been in service long enough to put fairly large From the curve for light trucks, it is seen, for exampk 
mileages on them. The idea here was to see what, if that about 60% were loaded and 40% empty; that 40 
any, decrease in ability took place with use, and toapply have gross weights of 8,000 Ib and pay loads of abou 
this information to properly discount the standards set 2,000 1b; that 20° have gross weights of 13,000 Ib an¢ 
by the new vehicles. The methods of testing were pay loads of 7,0001lb; andsoon. We also know from th 
essentially the same as for the new vehicles. hill-climbing data that the average truck in this class car 
a ee ee climb a 4% grade at 20 miles per hour with a gross load 
NEW AND USES Ta0CEs Cra of 21,000 Ib. If this grade and speed were required, an) 
When the test data for the new and used trucks were load beyond 21,000 lb would represent an excess, which 
compared, it was found that the used trucks showed little would have fo be removed from the pay load before th 
or no depreciation; indeed, a few of them seemed toim- truck could qualify. These excesses are shown in th 
prove slightly. It is not suggested that this be looked on curves of Fig. 4 for trucks and for tractor semi-trailers 
as a generally applicable conclusion, however; it should both of the light class. Again the contrast is striking 
be noted that the only used vehicles it was possible to get Only about 10 light trucks, or about 1%, fail to qualify 
hold of were borrowed from large operators, and mainte- while in the light tractor semi-trailer group, about 60) 
nance was probably better than average. But it does are carrying excess load which would disqualify them 
indicate that with proper maintenance there is no need These data also show that tractor semi-trailers on this 
to fear any marked decline in ability. road are empty much less frequently than are single- 
Thus far the only attempt that has been made torelate unit trucks—14% and 40%, respectively. 
the data to road conditions was on U.S. Route 1, between The purpose of the random studies is to secure a large 
Richmond and Fredericksburg, Va.—a distance of 52 mass of data portraying the movement of traffic on hills 
miles. There it was desired to study the effect on com- as it is affected by the presence of vehicles which must 
mercial vehicles of imposing various grade-ability re- travel at low speeds compared to the others. Such in 
' quirements, expressed in terms of speed and percentage formation will be used as a further guide in fixing reason 


of grade. The results are summarized in Figs. 2 and 3. able regulations, and is the basis for broad decisions 

The data obtained by the planning survey weight sta- whether to reduce grades, lighten loads, increase power 

tions on this route give the number of vehicles in the build special truck lanes, or perhaps employ several «i 
light, medium, and heavy classes of trucks and tractor these possible ameliorative devices in combination. 
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| semi-trailers involved in the average daily 24-hr traffic. In order to meet these purposes, the data should 
| They also give the gross weights of the individual ve- able to furnish answers to questions like these: 
| hicles in each class. From ability data like that shown How serious is the impedance to traffic? A probable 
| in Fig. 1, it is possible to tell how many vehicles would index is the number of units and their spacing in th 
be able to meet the various levels of ability indicated. traffic queue behind vehicles crawling at different speeds 
From Fig. 2 it is seen that at least 
eins ; r a. Miles 15 20 25 15 20 25 15 20 
95°, of the light, single-unit trucks per Hour 
can negotiate the 3% and 4% grades 800 + — ete I yet Ey ~ 2 BB SPSS PAse peso] 3456 34%8 
on this route at speeds of 15, 20, or 25 $9) S255 13 ae ™ 
miles per hour, but that if a require- , 1 LEGEND 
ment of 20 miles on a 6% grade,or 25 3 os | | | (J indicated Speed or Faster 
miles on a 5°, grade were imposed, an $ GHEE | ess Than Indicated Speee 
appreciable number would be affected. : 400 LAT Tilt LULII crercentage p. | t 
Over one-quarter of the light trucks @2 Sisisis| |aisisis| |spici=l" : es esi: Porcemag? 
would be ruled off the road or required 2 200 } Prise KrEi rita ++ tf 
to reduce their loads under a require- | | SSii8) RRBs ae z 8888) SSsic fess 
ment of 25 miles per hour on a 6% 0 oe ee eee 
Light Medium Heavy. 


grade. While this percentage may 
not appear large, it should be observed Fic. 2, Aprtrry on Grapes or Srncte-Unit TrucKS 
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How serious is the induced exposure to danger? A 

proba! le index is the number of drivers who become im- 
patient and try to pass. 
* Ifa minimum speed limitation be imposed, what should 
tbe? The variation of the length of time and distance 
which passing vehicles must spend in the opposing 
traffic stream, with the crawl speed of obstructing units, 
may prove a possible index. 

What is the effect of vehicle type and weight class on 
traffic impedance for a given grade? 

What grades are critical in causing impedance? 

What is the effect of length of grade? 

As previously stated, the field work which was carried 
i) with the cooperation of several states has been prac- 
tically completed. In general the equipment and tech- 

niques employed in the passing studies were used. Since 

it was obviously desirable to be able to identify some of 
the vehicles and to learn something of them in specific 
detail, the license numbers of all trucks and combinations 
were noted as they passed one of the three synchronized 
recording stations and incorporated into the record. 
Well beyond the top of the grade these vehicles were 
stopped, weighed on portable scales, and described as to 
type, make, model, year, rating, and so forth. 

Thus far only a small fraction of the ultimate mass of 
information has been reported. (See “Sample of Data 
Obtained in Study of Motor-Vehicle Passing Practices 
in Illinois,’ by F. N. Barker, Public Roads, Vol. 20, 
February 1940.) What happened on U.S. Route 66 in 
Illinois during 310 seconds of one October afternoon is 
shown by an ingenious method in Fig. 5. The pavement 
was 20 ft wide, the grade 6%. The time-distance curves 
show the progress of vehicles through the test section. 
Curves sloping to the right indicate vehicles ascending the 
hill and those sloping to the left indicate descending 
vehicles. The ordinate between any two curves indicates 
the distance, in feet, between the front axles of respec- 
te vehicles. A little study of the chart will reveal that 
it indicates many useful and important measurements 
and facts. For example, it shows: 

|. The speed of each vehicle at every point (slope of 
the curves). 

2. The accelerations and decelerations of each vehicle 
throughout the course. 

3. The time and point on the hill where any vehicle 
trespassed on the opposing traffic lane (dotted lines), the 
duration of the trespass in time and distance, and the 
point of return to the normal lane. 

But more important still, it shows in permanent 
recorded form exactly what every vehicle did during 
every one of those 310 seconds with respect to every 
other vehicle. Vehicle (1), a tractor semi-trailer, entered 
the course at 20, but had gone only 500 ft before its speed 
was reduced to less than 5.5 miles per hour. It caused one 
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A 4% GRADE AT 20 MILES PER Hour 


vehicle (2) to pass which was able to accelerate to 35 
before it left the grade. An interesting example of the 
influence of oncoming traffic is seen in the attempt of (2) 
to pass (1) at abscissa 14 seconds. When (2) encroached 
on the left lane, a vehicle coming down the hill was 1,050 
ft away; this was too close for the driver of (2) and so he 
cut back into his own lane, and continued to follow the 
tractor semi-trailer until later. 

Vehicle (3), which was also a tractor semi-trailer, 
could ascend the grade at only about 5 miles per hour. 
This low speed, coupled with the presence of at least 
five oncoming (descending) vehicles, caused delay to 
about a dozen vehicles in all, some of which were obvi- 
ously capable of, and apparently de- 
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motor-vehicle brakes. Other agencies of the Federal 
Government are also interested in the performance of 
vehicles: the Interstate Commerce Commission, be- 
cause it must promulgate and enforce safety regulations; 
the Bureau of Standards because it is called on to advise 
other branches of the Government in preparing specifica- 
tions for motor-vehicle purchase; the War Department, 
because of its procurement, operation, and maintenance 
of both standard and special automotive equipment. 
The Administration has agreed to carry on the brake 
research and these other interested Government agencies 
are cooperating. At the same time, it asked the auto- 
motive industry to create a representative committee to 
participate in the work and particularly to advise the 
Administration. It 1s known as the Advisory Committee 
on Motor Vehicle Brake Research. On it are representa- 
tives of manufacturers of motor vehicles, of brakes, 
brake-lining materials, and brake-testing equipment. 
The Society of Automotive Engineers is also represented, 
as are the insurance groups, the operators of trucks and 
busses, and the motor-vehicle administrators 

At its first meeting, in March 1941, the Advisory Com 
mittee approved a program for the investigation which is 
far and away the most extensive ever undertaken in this 
field. The main purposes of the investigation are (1) to 
provide basic information, not now available, on which 
can be based fair and reasonable brake performance re 
quirements for the use of regulatory bodies; (2) to de- 
termine practical means of enforcing brake regulations; 
and (3) to establish a better understanding of certain 
features of the braking phenomenon. 

In order to accomplish (1) it is necessary to have a 
comprehensive picture of how well existing vehicles m 
service can stop in an emergency. In the absence of this 
sort of information, there is grave danger that regulatory 
bodies will place their requirements so high that they 
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13, a Medium Truck; All Others, Passenger Cars 


cannot be met by a large majority of the vehicles actually 
on the road. In order to provide such a comprehensiv: 
picture, it was decided to measure the stopping ability 01 
vehicles at 10 widely separated points in the United 
States. There will be, all told, about 3,000 commercial 
vehicles and at least 1,000 passenger cars in the sample 
In the commercial-vehicle group the attempt will be mac 
to include an equal number of single-unit vehicles and 
combinations. Busses will be excluded for the present 

Work of an exploratory nature was carried on in th 
late fall in Maryland between Baltimore and Washingto 
Since then the field party has completed work in Ala 
bama, Texas, California, Washington, Colorado, lowa 
and Illinois. From there the party will swing back t 
the East and complete the survey before winter sets 1 

The Public Roads Administration has recently pur 
chased a 1,200-acre tract of land near Washingto 
Among other facilities to be located there will be thos: 
necessary for accomplishing the other purposes outline 
in the program. It is planned to assemble there a number 
of brand new vehicles equipped with representativ 
brake systems and types. These will be exhaustive!) 
tested under controlled conditions for the purpose 0! 
determining the optimum brake performance of which 
vehicles of current manufacture are capable. This wil 
fix a “ceiling’’ for regulatory bodies to consider. Th 
testing of both service brakes and auxiliary brakes ' 
contemplated. 

Besides collecting the results of these studies 1 0 
place for the first time, it has been the purpose of tl 
paper to point out how sadly such data have been lackins 
in the past, their significance, and the implications 
their use for the future. The examples given of what 0% 


h 
already been accomplished should encourage the 5% 
that soon we will be able to answer many of the questo 
that have plagued us in the past. 
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Sieel-Frame Building Moved by New Method 


Pavilion of Willard Parker Hospital, New York, Transported 60 Ft on Rollers 
by Means of Interconnected Hydraulic Jacks 


Vice-PrRESIDENT, SPENCER, WHITE AND PRrentis, INC., 


NE need not be very old to 
remember the thrill of seeing 
a large Victorian house mov- 


By Cuarves B. Spencer, M. Am. Soc. C.E. 
New York, N.Y. 


ASIDE from a record of achaeve- 
« ment, this paper presents methods 
that explore a new field and open up pos- 


tures that interfered with new con 
struction work. A three-story brick 
fire-house was moved clear of the 





ing slowly down the street, while a 
patient old horse walked endlessly ago. 
ground a capstan supplying the 
motive power. Within the present 
vear an entire seaside bungalow 
colony was moved more than a mile 
to make way for the great Quonset 
Point Naval Base. The motive 
power in this case was a powerful 
caterpillar tractor, which whizzed 
the skid-borne frame houses across 
the fields at a speed of several miles 
in hour. Only a few weeks ago we were entertained by 
pictures in the newspapers of a small house lying on its 
side in a ditch. It appears that an ambitious house- 
mover undertook to transport the building on a truck. 
lhe truck was strong enough to carry the light load, but 
un uneven road bed, possibly aided by a gust of wind, 
soon freed it of its unaccustomed burden. 

Buildings have grown larger, but engineers have been 
amazingly timid in applying modern methods and equip- 
ment to the moving of the heavier structures. Despite 
mounting construction costs, the erection of a new 
building nearly always has required the demolition of the 
existing structure. Oftentimes the latter was compara- 
tively new, and good for many years of service if moved 
to an adjoining location either vacant or occupied by 
small buildings whose demolition would involve no great 


prisingly small 


loss 
The widening of highways usually has resulted in the 
demolition of many valuable buildings, or at least the 
cutting off of such portions as inter- 
lered with the proposed roadways. 
When, in the construction of a sub- 
way, a bend in alinement necessitated 
encroaching on private property, there 
seemed to be but two possibilities 
demolition of the encroaching build- 
ings, or tunneling beneath their founda- 
tions, each involving tremendous ex- 
pense. Moving the buildings to clear 
the new construction was rarely ever 
considered. On a recent subway job, 
the successful contractor bid $500,000 
lor the additional cost of constructing 
the railroad where a curve carried the 
structure under part of a twelve-story 
concrete building. This was more 
than the value of the entire building, 
ud the city effected some saving by 
purchasing the building and tearing 


lhe newly formed Department of 
‘he Works in New York City has 
receritiy departed from the usual pro 
ind has moved several struc 


stinlities never dreamed of a few years new 
Upon the solid basis of accom- 
plishment, i shows how buildings of 
considerable bulk and weight can be 
raised and moved at will. 
that, it shows how this can be done with 
the greatest of precision and al a sur- 
cost. Mr. 
speaks with authority as a responsible 
ofhicer of the firm which not only did the 
work but devised the method of doing 1t. 


Cross Island Boulevard in 
Whitestone, Long Island, and a 
similar structure was removed from 
the right of way of the Eastern 
Boulevard in the Bronx. In both 
cases the cost of moving was only a 
fraction of the worth of the build 
Spencer ing. The methods used in moving 
these fire-houses were those custom 
arily employed by house-movers. 
Large timbers supplemented by 
steel took care of the heavier loads, 
and old Dobbin’s feeble strength was replaced by the 
more powerful pull of trucks and tractors. 

Willard Parker Hospital, at 15th Street and the East 
River Drive, is the largest hospital in New York City 
handling only contagious diseases. Its facilities are al 
ready overtaxed, so that when it was found that Pavil 
ion No. 3 interfered with the construction of the New 
East Side Drive, the Department of Public Works was 
confronted with a real problem. Funds for demolition 
and reconstruction in a new location were not available. 
Furthermore, the loss of time involved would have been 
serious to the hospital. This five-story building has a 
total weight approximating 2,350 tons. It has a steel 
frame with brick walls, and the floor dimensions are SO 
by 30 ft, with a 26-ft elevator extension six stories in 
height. 

It was felt that the occupancy of the pavilion could 
not be disturbed until the summer, at which time the 
building would be moved approximately 60 ft to the 


More than 





PRIOR TO MOVING, PAviLion No. 3 Stoop ON SHARP CURVE OF 
TEMPORARY EAst Sipe Drivt 
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ScHEMATIC ELEVATION SHOWING MeTHOD OF MoviING BUILDING By ROLLERS 
FROM OLD (RIGHT) TO New (Lert) FOUNDATION 


west to clear the new roadway. In the meantime, the 
drive was partially constructed past the building, clear- 
ing it by only a few feet and creating a dangerous con- 
dition. When the contract was advertised, Commis- 
sioner Irving V. A. Huie, M. Am. Soc. C.E., felt that the 
importance of the building was such as to be of interest 
to contractors experienced in underpinning work and 
other types of construction requiring the handling of 
heavy loads. Contractors who had had experience in 
handling heavy loads were invited to bid upon the work. 
The low bidder was Spencer, White and Prentis. Upon 
the award of the contract, the contractor's engineers 
prepared a detailed plan of the entire operation, in which 
every member was carefully designed. All column and 
wall loads were accurately computed, and subsequently 
checked by means of the hydraulic jack pressures, sup- 
plemented by extensometer readings. 

The column loads were carried through transverse 
“tripper’’ beams to “‘runner’’ beams, which rested on 
rollers running on steel “‘track’’ beams. To test the be- 
havior of such a set-up, a typical ‘‘column’’ was built in 
the contractor's construction yard. Caisson weights 
totaling 74 tons, the computed dead load of an average 
column, were piled on transverse beams resting on runner 
beams and track and moved several feet by hydraulic 
jacks on the rollers to be used in the moving of Pavilion 
No. 3. It was anticipated that in the actual moving, the 
runner beams might in some cases not be centered directly 
over the track. So as to make the test under the worst 
conditions, the webs of the running beams were set 
eccentric to those of the track beams by I'/; in. The 
test set-up worked perfectly, and by means of hydraulic 
gages the moving forces were known at all times. It 
was found that, for starting, a horizontal force of 3,000 
lb was required, but once in motion, the system could be 
kept moving by a force of approximately 2,000 Ib. No 
tipping or other adverse tendencies were noted due to the 
eccentricity of the beams. 

The first step in the preparations for moving the build- 
ing was the excavation to cellar grade between the new 
location and the old, since the plan called for the location 
of the track on which the building was to be rolled at the 
lowest practicable grade. The material at subgrade was 
found, as anticipated, to be a miscellaneous fill of neg- 
ligible supporting power. It was necessary to drive wood 
piles in two rows at each track location. These piles 
penetrated about 40 ft and were capped with concrete 
made from high early strength cement. When in place, 
the track beams rested on firm foundations throughout, 
the easterly portion on the old foundation of the building, 
the center on the wood pile piers, and the westerly por- 
tion on the new foundation installed by another con- 
tractor (Fig. 1). 

In the meantime. the tripper beams had been welded 
to all columns. These were generally 15-in. I-beams, 
60.8 Ib per ft, whose flanges had been cut away on one 
side to bring the web in contact with the columns. As 





was applied, and in no 
case was any impair. 
ment of the weld of 
visible deflection of the 
beams noted. AL 
though certain of the 
existing column founda- 
tions settled as much as '/, in. under the load, such 
settlement was progressive in only one case. This 
foundation settled at a rapid rate and tilted down to 
the north. Excavation was carried beneath the con. 
crete, and it was found that, because of the incorrect 
location of the existing wood piles, the column was 
resting on the northerly edge of the group. To make 
this foundation safe, a 12-in. pretest sectional cylinder 
was installed hydraulically below the concrete cap. 

Specifications provided that the building in its new 
location was to be set at an elevation approximately 
12'/, in. higher than on its original site. It was decided 
to do this raising, together with an additional 1 in. for 
clearance, before moving. The raising was accomplished 
by means of 52 hydraulic rams, two at each column. Of 
these, 48 were 4'/, in. in diameter and 4 were 6 in. in 
diameter. The jacks, which were set directly over the 
column billets (previously loosened from their anchor 
bolts), reacted against the tripper beams. All jacks 
were supplied from a central hydraulic pump and a 
pneumatic-hydraulic accumulator, and a control valve 
was provided at each column. The capacity of the ae- 
cumulator was sufficient to extend all the rams about */, 
in. The unit rise was just in excess of °/s in. and after 
each rise a plate °/s in. thick was set below the column. 
At a given signal the valves were opened simultaneously 
at all columns and closed when the °/s-in. rise had been 
accomplished. Although the individual rises required 
only a few seconds, the entire lifting operation took six 
hours. The behavior of the structure was continuously 
checked by level readings taken with two instruments 
from whose locations all the columns were visible. 

Approximately two days were required to install the 
running beams and lower the building to rest on the 
rollers. These rollers were sections of shafting 2 in 
in diameter distributed at each column in accordance with 
the dead load. Each roller was designed to sustain 
seven tons and its full travel was approximately 6 ft 
the length of the '/,-in. liner plates welded on the under 
side of the runner beams. For the full length of each 
track, a series of lines 4 in. apart had been drawn on 
the top flange at right angles to the direction of moving 
to guide the men in setting the rollers. 




















MOVING COMPLETED IN ONE DAY 


Moving was commenced at 2 p.m. on Tuesday, 
September 2, in the presence of Mayor F. H. LaGuardia 
Commissioner of Public Works Irving V. A. Huie, M 
Am. Soc. C.E., Borough President Stanley Isaacs, Com 
missioner of Borough Works Walter Binger, M. Am 
Soc. C.E., Commissioner of Welfare William Hodson, 
Commissioner of Hospitals W. C. Rappleye, and many 
other distinguished guests. Power for moving was pro 
vided by six hydraulic jacks, one at each line of columns. 
These jacks were set horizontally, tack welded to the 
easterly end of the running beams, and traveled with 
the building. They reacted against clamps attached t 
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PICAL COLUMN LOAD IN CONTRACTOR’S CONSTRU( Tue Frrst Movinc OPERATION—OPENING OF MASTER VALVE IMMEDI 
HypRAULIC Pump, RAM, AND REACTION CLAMP ATELY FOLLOWED OPENING OF CONTROL VALVE AT EACH COLUMN 
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which traveled a fraction of an ine) 
above the line. As the building 
moved, this pointer was always o1 the 
line marking the center of the track. 
2. The jacks were all equ ped 
with racks on their side, facilitating 

their retraction after each move. 
3. Asystem of bells gave the “ready 
set-go’’ for the opening of the valves 

1. Two engineers stood with their 
eyes glued to the transits checking 
alinement. 

5. The pneumatic-hydraulic accum 
ulator was equipped with an auto 
matic “‘booster,’’ which kept the air 
side at a uniform 120 Ib per sq in. 
thus keeping the water side at a uni 
form 4,320 Ib per sq in. 

6. The special hydraulic rams 
had threaded plungers and _ safety 
collars. 

7. Thé maze of timber cribwork 
usually involved in every moving jot 
was absent. . 

8S. Only a comparatively small 
number of men were used. 

ALMOS! 9. The moves were accomplished 
the Building Was in Its Final Location with smoothness and uniformity due 
to hydraulic power. 
the track beams, and moved the building 10 in. at a time Many of the spectators remarked that the contractor 
[he rams were supplied by the central pump and ac- was “doing the work too well.’’ Obviously, since the 
cumulator, and controlled by a master valve and a valve absolute location of the building was unimportant, and 
at each ram since no building or property lines were involved, greater 
At the completion of each move, which required about tolerances were permissible. However, since it was 
(0 sec, the jack was retracted, and a die consisting of a hoped that this operation would be a precedent for 
short section of H-beam was set in place. The process others involving much heavier buildings under more cor 
was repeated until the move had totaled 6 ft, when the stricted conditions, the maximum of accuracy was 
clamp on the track was moved forward. The progress striven for 
on the first day was approximately 6 ft per hr, while As a result of this operation, the contractor feels that 
on the second day the average progress was 10 ft per hr. the methods used would be equally successful in moving 
he contractors’ organization believes that, using rams a twenty-story building and raising or lowering it to am 
of longer stroke, these rates of progress could be greatly extent desired. The moving force required check 
increased almost exactly with the test, showing a rolling coefficient 
Che building arrived at its destination at 2 p.m. on of | to 50. Thus, a twenty-story office building o1 
Wednesday, September 3. A check disclosed that no plot 100 by 100 ft, weighing approximately 15,000 tons 
portions were out of location more than '/, in. It had would require a moving force of about 300 tons. This 
been assumed that the new foundations would settle would necessitate only ten 4'/,-in.-diameter rams of the 
approximately in. under the load of the building, and type used, working at a hydraulic pressure of 4,000 
allowance had been made in the raising to take care of _ per sq in. 
this amount. Only a portion of this settlement was ob As already stated, it is believed that the art has beer 
tained, with the result that, when the moving was com extremely backward in recognizing the feasibility 
pleted, the columns averaged more than , in. high moving heavy structures. Perhaps the moving 
Chis was satisfactory to the Department, and the build- Willard Parker Hospital's Pavilion No. 3 may be th 
ing was set at this elevation. The setting was accom- means of saving from the scrap heap many useful struc 
plished by wedging the billets up against the column tures whose present location happens to block the wa) 
base and ‘“‘dry packing” in place with stiff concrete. The of the wheels of progress. 
tripper beams were slowly cut with an acetylene torch, The moving of Willard Parker Hospital, Pavilion \ 
permitting the building to settle slightly and bear on the +, was done for the Department of Public Works, Cit 
foundations. The contractor completed his contract by of New York, headed by Commissioner Irving V. 4 
removing the track, runner beams and rollers, and back Huie and Deputy Commissioner Homer R. Seel} 
filling the original cellar and the space between the two Members Am. Soc. C.E. Directly in charge of thew 
locations for the city were Henry C. Gaffney and William R 
Barry; the resident engineers were Thomas Mck« 
SOME OUTSTANDING DETAILS OF THE WORK and William Bailey. The engineering staff of Spencer 
Many details considered routine by the contractor White and Prentis Inc., the moving contractor, d 
caused comment among the spectators Among these veloped the technique of raising and moving, and 
might be mentioned the following addition designed the necessary structural parts. The 
\ vellow line on one of the tracks at each end of general superintendent was Joseph C. Weaver 
the building marked the center of the beam longitudi- superintendent, M. Canale; and engineer in cl 


~ 


nally. Welded to the runner beam was a steel pointe George F. Flay, Jr., Jun. Am. Soc. C.E. 
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Cotton Highways in Arkansas 


Two Experimental Sections, Eight Miles in Total Length, Have Been Completed and Await 
the Test of Time—and Traffic 


By Joun A. GuissinGcer, Assoc. M. Am. Soc. C.E. 


State Hicuway Commission, Prescott, ARK. 


ARTICULAR care must be CJ~HE use of cotton in highway con- portion passing the No. 40 sieve 


given to the design of a high- 


struction has been given wide pub- limited to6. Reduction of the clay 


way foundation because it is /icity because of the need of an outlet for content of base materials also reduces 
especially vulnerable to the attack our surplus cotton reserves. Of course  capillarity, but this leads to trouble 
of the elements and on it depends the engineer's chief interest in this new when cotton fabric is placed be 
the safety of the whole structure. «use of an old product centers on the possi- tween the base and the wearing 
\ny weak point in subgrade or base bility of thus securing better highways. course because the base absorbs the 
beneath a bituminous highway pave- Jn this paper Mr. Guissinger describes priming asphalt needed to aid in 
ment, due to moisture or any other an actual black-top project on which cot- forming the waterproof membrane. 


cause, will in time endanger the fon was employed. 


He gives details of In applying the prime coat and 


pavement. Adequate drainage and construction and conclusions. The re- the cotton fabric the following pro 
a better understanding of the be- sults are chiefly important to the engi- cedure was used: A coat of 0.25 gal 
havior of base and subgrade ma-_ neer, as Mr. Guissinger does not believe per sq yd of medium curing cutback 
terials, through the study of soil (that enough cotton can be used in this asphalt No. 1 was placed on the 
mechanics, are solving the problems way to affect the cotton market greatly. base. Most of this was absorbed by 


presented by moisture below the 
pavement. Now a new material, cotton fabric, is being 
added to the list of materials used in highway construc- 
tion 

Moisture is the enemy of black-top paving. Entering 
the base through fractures in the wearing course, it lowers 
the resistance of the base to the action of traffic. To pre 
vent the passage of this moisture into the base, an im 
pervious, bituminous mat is essential between the wear- 
ing course and the base, a membrane possessing a 
measure of resilience capable of resisting the unequal im- 
pacts of traffic loads which threaten to rupture the pave- 
ment at all points where the base is weak. This quality 
is not always supplied to the required extent by the ma- 
terials which ordinarily enter into the construction of 
black-top highways, particularly in localities in which 
drainage, subsoil, or available base or surfacing materials 
are not ideal for such work. Ina study of means to sup- 
ply this need, the application of a cotton-fabric reinforc- 
ing membrane has been introduced for experimental pur- 
poses. This type of construction has not yet been in use 
a sufficient length of time to determine its value, but if it 
serves its intended purpose of providing a permanent 
waterproofing membrane, it should aid in reducing fail- 
ures and lowering the maintenance costs of black-top 
highways. 


COTTON USED ON TWO EXPERIMENTAL PROJECTS 


[wo experimental federal highway projects employing 
cotton-fabric reinforcing have recently been completed in 
Arkansas, the more recent being the reconstruction of a 
part of Federal Highway No. 79, between Magnolia and 
McNeil, in Columbia County, a southern border county. 
lhe following observations were recorded during the con- 
struction of this project. 

(he cotton fabric was furnished by the U.S. Depart- 
ment of Agriculture for experimental purposes and the 
price of the material did not enter into the contractor's 
bid. The fabric was a white, open-weave material of 10 
meshes to the inch, 6'/; ft in width, weighing 0.28 Ib to 
the square yard and between 50 and 200 Ib to the roll. 
he base course material consisted of crushed gravel of a 
maximum size of 1'/, in. with the plasticity index of the 
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the base and the rest dried quickly. 
A coat of 0.2 gal of medium curing cutback asphalt No. 
2 was then applied and the cotton was placed at once on 
this prime coat, adjacent widths lapping about 6 in. A 
second coat of 0.2 gal of MC-2 asphalt was then placed 
over the cotton and this was followed at once by a 
sand cover coat of 8 lb to the square yard. Experi 
mental work at the beginning proved this to be the best 
method of applying the cotton on a base which is low in 
plasticity. 

The ideal base upon which to apply cotton fabric would 
contain enough clay to prevent the absorption of a high 
percentage of the priming asphalt. If the greater part 
of this priming material is lost by absorption into the base 
and the sand cover coat, not enough will remain to 
establish the desired waterproof membrane and bond be 
tween the cotton and the base. But clay increases capil 
larity and it would be unwise to sacrifice an advantage in 
order to assist in proving an experiment. Therefore it is 
necessary to use sufficient priming asphalt to make up 
the deficiency due to absorption by a porous base, and 
also to time the placing of the cotton carefully. 





Cotton Is PLACED ON INITIAL Prime Coat of MC-2 ASPHALT AT 
THE Proper Time So THAT THE ASPHALT WILI 
SoaK THROUGH THE FABRIC 


ee Se 











Wuen tHe Cotton Fapric Is Torn Loose tn BLADING THE 
Wearinc Course, It Is Necessary to Go Back 
AND PATCH THE HOLE 


On this project the initial priming operation, using 
MC.-|1 asphalt, was experimental and gave unsatisfactory 
results. The cotton, discolored by the asphalt, lay 
loosely upon the base, and there was no available asphalt 
in evidence to provide either bond or impermeability. 
Under these conditions, the value of the cotton might 
have been questionable and it is probable that it would 
have been a menace rather than a benefit. On this sec- 
tion the cotton and the sand cover were removed and the 
road was reprimed with MC-2 cutback asphalt. The 
cotton was then replaced and resanded. This asphalt 
proved satisfactory as it was absorbed by the base 
more slowly than the MC-l, and a correspondingly 
larger amount remained to be absorbed by the cotton. 

Used as a prime coat without cotton, MC-2 cutback 
asphalt requires from three to ten days to cure, depending 
upon the weather and the base material. When used 
with cotton it is shut off from the sun and air and re- 
quires a considerably longer period to cure. The action 
of traffic and weather dries and hardens the surface of 
the asphalt-soaked sand sufficiently to form a film, which 
shuts out the air and retards the evaporation of the vola- 
tiles in the asphalt. The wearing course should not be 
placed until a satisfactory reduction of volatiles has 
taken place. The period of time required for this should 
be predetermined by experiment and laboratory analysis, 
and should be given consideration in determining the 
amount of construction time allowed in the contract. 

The average time between the priming and the final 
spreading operations on this project was 35 days, which 
was sufficient for a satisfactory reduction of volatiles, 
but was not sufficient for thorough curing and drying of 
the asphalt. On all parts of the project the asphalt be- 
neath and about the cotton was still sufficiently fluid at 
the end of the 35-day period to assure a rebonding to the 
base, under traffic and rolling of the wearing course and 
the seal coat, of all cotton torn loose from the hase by the 
blading operations. If a thorough drying of this asphalt 
under and about the cotton, had taken place preceding 
the final blading operations, ‘the value of the cotton torn 
loose by blading would have been questionable. It is the 
writer's opinion that the slow curing of prime on a cotton 
fabric job is beneficial rather than harmful, where the 
wearing course is mixed on the road. 

Weather plays an important part im cotton road con- 
struction. The asphalt work on the Magtiolia-McNeil 
project was done during the hot days of a hot summer 
and it was found advisable to conduct the priming and 
cotton operations during the cooler hours of the day 
Increasing the fluidity of the asphalt by heating to facili- 
tate distribution at the nozzles increased its suscepti- 
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bility to absorption into a gravel base low in clay conten; 
which had been heated by the sun to a temperature ay 
times approaching or exceeding the maximum allowable 
temperature of the asphalt at the time of application 
The best results were secured by applying the prime coat 
at as low a temperature as practicable for distribution 
and before the base had become heated by the sun-anq 
even with this procedure, immediate application of the 
cotton was essential in order to secure a proper distriby 
tion of asphalt between the cotton and the base. 

It used to be the practice to place priming asphalt only 
on a dry base, but road builders have learned that 4 
slightly damp surface assures a more efficient distribution 
of the prime coat. This is of particular value where 
cotton is placed on gravel that is low in clay content, the 
moisture retarding the ready absorption of the asphalt 
A light shower is helpful, but showers seldom come when 
wanted and means should be available for sprinkling the 
base. 

In the recent past, the stripping of all overburden lying 
above the base material in highway gravel pits was 
standard practice. It has been found, however, that top 
soil is of value in a base low in clay content, as it provides 
binding qualities without materially increasing the plas 
ticity, and renders the base less absorbent. Gravel con- 
taining a large percentage of top soil was used on the 
north mile of this project where no cotton was placed, 
because of the limited supply, but top soil was not 
available for the rest of the road. No raveling of the 
base occurred at any part of the north mile, while some 
surface raveling did take place at a number of points 
where the top soil was lacking. 

NEED FOR CARE IN BLADE GRADING 


The wearing course on this project was blade mixed on 
the road, and this was the beginning of the difficulties 
with the cotton. In order to obtain a thorough mixing of 
all aggregate with the asphalt it was necessary to blade 
down to the cotton, with the result that a considerable 
amount of cotton was pulled loose from its bond with the 
base and approximately 5° was torn up in pieces ranging 
in size from a few square inches to several square yards 
These fragments were removed from the road. This loss 
included that resulting from blading the mineral aggre 
gate to reduce the moisture content preceding th 
application of the asphalt, and that from blading the 
mixed wearing course over a period of between 8 and |4 
days to reduce the volatiles to the required maximum 
limit of 8% before the final spreading and rolling. Cot 
ton torn loose from areas as large as those mentioned was 
always relaid. 

It was planned at the beginning of the asphalt work to 
delay the placing of the cotton until after the initial 
prime coat had partially cured. This method was tried 
but the loss of asphalt into the base was too great and the 
plan was abandoned at once. The best results were ob 
tained when the cotton absorbed a portion of the initial 
prime coat, the second application completing the soaking 
of the cotton, with enough remaining to be blotted by 
the sand covering. Some of the sand, forced to the base 
between the meshes of the cotton by traffic, assisted in 
forming a homogeneous membrane of cotton, asphalt 
and sand, which provided the desired bond and imperme 
ability—the prime object of using cotton fabric reinforce 
ment. It is best that this membrane, once formed, b« 
left undisturbed. ( 

On jobs where the plasticity index of the base materia! 
is high, it would probably be found an advantage © 
delay the placing of the cotton until the first application 
of prime has had time to partially cure. If it ts prac 
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e to place the prime in half 
s, curing would be hastened by 


wi 

leaving the cotton and prime coat 
exposed until curing 1s well advanced, 
her: applying sufficient asphalt to 
ike up the sand covering, which 


should be applied at once. 

No difficulty was experienced in 
holding the cotton in place preceding 
the application of the sand cover coat. 
fhe asphalt in the initial prime coat 
held the strips in place sufficiently to 
resist the suction of the distributor 
wheels or the wheels of other slow- 
moving traffic. Tacking down of the 
edges or the use of additional asphalt 
for this purpose was not necessary 
except at the ends of strips. 

[he labor cost of laying the cotton 
was light; three men could unroll a 
strip 600 ft long, containing more than 
400 sq yd, in about twenty minutes. 
lhe strips were unrolled in the desired 
position and, with the exception of the 
straightening out of occasional kinks, 
required little attention during the 
placing of the rest of the priming 
asphalt and the sand cover. 

fhe wearing course was composed 
of 200 Ib per sq yd of local crushed 
gravel of a maximum size of 1'/, in. 
and 1.20 gal of medium curing cutback asphalt No. 3. 
[he wearing course was rolled and sealed with 25 lb per 
sq yd of pea gravel and 0.4 gal of MC-3 asphalt. The 
compacted thickness of the base was 8 in. Special 
shouldering material, high in plasticity, was used at the 





A SMALL TEAR IN THE CoTTON WILL 
SOMETIMES FoRM A ROLL UNDER 
THE BLapE GRADER 
Such Holes Are Patched Before 
Finishing the Wearing Course 


high sides of all superelevated curves 
to prevent the passage of moisture to 
the base. 

It is apparent from these observa- 
tions that the wearing course on a 
cotton-fabric job should be plant 
mixed. All operations should be 
planned with the object of avoiding 
any disturbance of the cotton. The 
compaction of mixed or partially 
mixed aggregate preceding the final 
spreading should be avoided. The 
loosening by blading of aggregate, 
mixed or unmixed, which becomes 
compacted on the cotton, is almost 
certain to result in the loss of some 
of the cotton. 

Use of cotton in road building has 
been heralded as the opening of an 
important outlet for the principal 
money crop of the South, but this 
prospect is far from encouraging. If 
each state in the Union were to build 
an average of 100 miles of cotton high- 
way each year, a total of 4,800 miles, 
the amount of cotton used would be 
approximately one fourth of 1% of the 
yearly crop. Cotton for highways will 
never be a boon to the cotton farmer, 
but it does offer possibilities in bitu- 
minous highway construction and 
maintenance that justify further extensive research and 
experimentation. 

All the opinions stated and conclusions reached are 
those of the writer and not necessarily those of the Arkan 
sas Highway Department. 








Engineers’ 


Notebook 


Ingenious Suggestions and Practical Data Useful in the Solution of 
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Foundation Stresses in an Elastic Solid with a 
Rigid Underlying Boundary 


By A. E. CumMMinGs, M. Am. Soc. C.E. 


RAYMOND ConcreTE Pi_e Company, Cuicaco, ILL. 


N many foundation problems it is necessary to deter 

mine the stress distribution in a bed of soil of finite 
depth overlying rock. It is well known that the Bous- 
sinesq equations for the stresses in a semi-infinite solid 
cannot be used for such a problem because the rock repre- 
sents a discontinuity that is not taken into account in 
the Boussinesq analysis. Professor M. A. Biot has pub- 
lished (Physics, December 1935) an analysis of the stress 
distribution due to a point load applied to the surface of 
an elastic solid with a rigid underlying boundary. 
. ‘\ he n the surface load is distributed over a finite area, 
the effect of the rigid underlying boundary can be deter 

by the integration of Biot’s point load equation. 
re | represents a surface load of intensity fo uni 
lv distributed over a circular bearing area of radius 


torr 





R. Atsome finite depth, d, below the surface, there is a 
bed of solid rock or other practically rigid material (q, 7, 
s,t). The assumption is made that the overlying soil ad 
heres perfectly to the rock surface and that the vertical 
and horizontal displacements at the rock surface are zero. 
It is further assumed that the value of Poisson's ratio for 
the soil overlying the rock is '/». 

In a cylindrical coordinate system, the load on the 
little element of area at the ground surface would be 
represented by 


dP = popdpdé. (1) 


If a point load, P, were acting at the location of this load 
element, the vertical normal stress, p,, on the rock sur 
face at the point A would be given by Biot’s equation, 
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(2) 


Om 


The substitution of Eq. | into Eq. 2, and the integra- 
tion of the resulting equation over the loaded area of 
radius R give the following value of p,: 


Although Eq. 3 represents a rigorous solution of the prob- 
lem, it is easily seen that numerical computation with 
such an equation would be a rather laborious process. 

If the load in Fig. | were applied to the surface of a 
semi-infinite solid, the vertical normal stress, p,., on the 
vertical center line of the load at any depth, d, would be 
given by the equation, 


fi- — 


PT 


It is evident that numerical computation with Eq. 4 
would be very much easier than with Eq. 3. Karl Ter 
zaghi, M. Am. Soc. C.E., has suggested (Oesterreichi schey 
Bauzeitung, June 18, 1932) that the effect of the rigid 
underlying boundary could be taken into account by the 
use of a depth reduction factor in Eq. 4, although he dig 
not determine the numerical value of this factor. [py 
stead of the full depth, d, from the ground surface to the 
rock surface, the stress calculation would be made with 
a fictitious depth, which would be smaller than d. 

It is readily demonstrated that the use of 0.75d instead 
of din Eq. 4 will lead to the same result as will be obtained 
with Eq. 3, or p, and p,» will be equal. In other words. 
the effect of the rigid underlying boundary can be taken 
into account, as Terzaghi suggested, by the use of a ficti 
tious reduced depth in the stress equations for the semj 
infinite solid. This is shown graphically in Fig. 2, where 
stress distribution curves are plotted with Eqs. 3 and 4 
and with Eq. 4 modified by the substitution of 0.75 for d 

It should be noted that there is very little difference 
between the curve for Eq. 3, which is the rigorous soly 
tion, and the curve for the modified Eq. 4, which is an 
approximate solution involving a depth-reduction factor 
It should also be noted that the stresses given by Eq. 3 
and by the modified Eq. 4 are greater than the stresses 
given by Eq. 4 which refers to the semi-infinite solid. In 
other words, the rigid underlying boundary has the effect 
of concentrating the stresses. 

Figure 2 also shows a curve plotted from the equation, 


Pus = Po(l — cos” a)....... 5 


Wherein n is the Griffith-Froehlich concentration factor 
and a is the half-angle of opening of a right circular cone 
whose apex is at the point A in Fig. 1, and whose base 
is the loaded area. The curve is plotted for a value of 
nm = 5. 

The close agreement between the curve of Eq. 5 and the 
curves of Eq. 3 and the modified Eq. 4 provides a clear 


pa = Pp 

















Fic. 1 Surrace Loap UNIFORMLY DISTRIBUTED OVER A 
CrRcULAR BEARING AREA 
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Fic. 2. Srress DistRIsuTION CURVES PLOTTED WITH 
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tion of the physical significance of the concentra- 
ctor. The original derivation of the equations 
ing the concentration factor was made for the 
e of checking certain experiments on stress distri- 
through sand beds. In all these experiments the 
re measuring devices were placed on the rigid floor 

‘ the laboratory. The measured pressures were not 

those that could be expected in a semi-infinite body. 

rhey were the pressures at the rigid underlying boundary 
fa sand bed of finite thickness. The experiments ap- 
oroximated the condition of Fig. 1, with the rigid labora- 

‘ory floor taking the place of the underlying rock. The 

stress concentration factor is therefore nothing more than 


, boundary effect. The possibility of this was suggested 
hy the writer some time ago (TRANSACTIONS Am. Soc. 
C.E., 1936, p. 1133), and the idea of a depth reduction 
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factor was suggested at the same time by N. M. New- 
mark, Assoc. M. Am. Soc. C.E. 

Although the equations given here refer only to the 
uniformly distributed surface load, the Biot point load 
equation can be integrated for other types of non- 
uniform surface loads. When this is done, the results 
obtained are similar to those here given and they lead 
to similar conclusions. It should be kept in mind that 
these equations give the stresses at the rock surface only. 
On the basis of St. Venant’s principle, it could be ex 
pected that the stresses in the region above the rock 
would approach the values of the stresses in the semi 
infinite solid. It is also to be expected that the stress 
concentrating effect of the rigid boundary would 
disappear entirely at large distances above the rock 
surface. 





| ~ e * ry . r " 
Concrete Cylinders for Temporary Construction Trestles 
By Kennetu C. Cox, Jun. Am. Soc. C.E. 


ENGINEER, ConTRACTING Division, Dravo CorporaTION, PitrsspurGH, Pa. 


LACEMENT of concrete at Mahon- 
ing Dam, near Dayton, Pa., was ac- 
mplished by the construction of a num- 
er of temporary trestles. The type used 
; illustrated in the accompanying photo- 
raphs 
In order to place economically 346,000 
i yd of concrete in a structure whose 
naximum length and width were, respec- 
ely, 970 and 330 ft, a system of tem 
rary bridges had to be planned. Con- 
rete cylinders 6 ft in diameter were found 
serve effectively as bents. Pairs of 
linders were placed 14 ft center to cen- 
each to carry two 24-in., wide-flange, 
‘Ib beams placed at 2-ft centers. 
e span between each pair of cylinders 
vas usually made 40 ft to fit in with 
noliths 40 ft wide. Each pair of beams 
was bolted together by pairs of rod bolts 
in diameter and two plates '/, in. by 
by 2 ft 5 in., spaced approximately 
0) ft apart. Wooden diaphragms of 6-in. timber were 


placed between the beams at these points. 


lo hold the beams firmly to the top of the cylinders, 


four anchor bolts 1 in. in diameter were embedded to 
bolt to the bottom flange of the beams while two longer 


re BEING PouRED FROM CRANES ON TRESTLE SUPPORTED 
BY ConcRETE CoLUMNS, MAHONING DAM 





CONCRETE COLUMNS BECOME PAR! 
OF PERMANENT STRUCTURE AFTER 
SUPPORTING TEMPORARY TRESTLE 


anchor bolts extended far enough above 
the top of the beams to bolt fast to a 
long tie supported by the two pairs of 
beams. Between the beam assemblies, 
approximately 10 to 12 ft apart, were 
bolted steel diaphragms usually made of 
steel pile sections. They reduced vibra- 
tion and the tendency of the beams to roll 

Ties were laid across the top of the 
beams to support 130-Ib rails, which car 
ried standard whirler cranes having a 14 
ft gage. Openings were made between 
the track by using short and long ties. 
The openings, which had to be large 
enough to admit a 2-cu yd _ concrete 
bucket, were ordinarily 10 ft 8 in. by 9 ft. 
The entire assembly of ties and rails was 
such that it required a minimum of labor to 
break it up into large units for relocation. 

Cylinders were made by filling steel 
forms with concrete. The forms were 
built in two sections of '/,-in. steel plates 
bolted together to form a cylinder 6 ft in diameter. 
A 24-ft lift could be poured with these forms. Any 
height could be obtained by successively raising the 
form and pouring a new lift. This was easily accom- 
plished by loosening the bolts holding the form segments 





WHEN CONCRETE REACHED UNDER SIDE OF TRESTLE, TRESTLE 


SECTIONS WERE REMOVED AND CONCRETE COLUMNS LENGTHENED 
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together and retightening them after the form was 
raised. Enough lap was allowed at the bottom of the 
form to hold it firmly in place. Guy wires were attached 
to the top of the form at several places to keep it plumb 
while the concrete was being poured. 

The concrete cylinders were placed in such locations 
that they would not interfere with any parts of the final 
structure, and they became an integral part of the mass 
concrete of the dam. Cylinders up to 30 ft high were 






placed using no reinforcing, but higher ones were rejy gra 
forced. One set of cylinders was approximately 60 4 solt 
high. These were reinforced by welding sway bra Ing t an¢ 
the steel forms, which were then left in place at the last san 
pour. dy€ 

When the concrete reached the under side of the trest), The 
beams, the trestle was broken into large units and ge was 
aside. The cylinders were then extended to a new stage cole 
and the beam and tie assemblies replaced. ex 





Staining Natural River Sands for Studies of Sediment 
Movement 


By Ricuarp G. Grassy 


Assistant Geovocist, SepIMENTATION Division, Sor. Conservation Service, U.S. DepartTMeNT or AGRICULTURE, GREENVILLE, $C 


ERTAIN investigations of the movement of bed 

sediment in hydraulic models and small streams 
may be greatly facilitated by the introduction or em- 
placement of colored sands having the same physical 
and hydraulic properties as the material in the bed of the 
model or stream. In movable-bed hydraulic models, 
colored sands are of value in tracing the movement of bed 
sediment from its point of scour to its point of deposition. 
To obtain measurements on the depth of scour occurring 
during a flood on a small natural stream, colored sands 
may be used to refill holes bored into the bed during 
low water; and by accurately referencing the location 
of the holes to fixed points on the bank, excavation to 
the top of the undisturbed colored sand after a flood 
permits the determination of the maximum depth of 
scour during the period of high water. Under some 
conditions, the distance of sand movement may be 
determined by tracing the colored sand downstream. 

In order that the colored sands introduced may have 
the same physical and hydraulic characteristics as those 
of the transported bed material, it has been found con- 
venient to stain, by the use of dyes, a small portion of 
this bed material. An investigation of the process of 
staining natural river sand has been made by the Soil 





An EXPERIMENT TO Test Bep CHANGES BY MEANS OF STAINED SAND 


(Left) Gully Across Which Test Trench Was Dug, (Center) Trench from Which Sand Was Removed and Replaced After 
Staining, (Right) Same Trench Five Months Later, with Deposits Removed to Show Depth of Scour—Note Permanence of Stain 


Conservation Service sediment-load laboratory on the 
Enoree River near Greenville, S.C., to determine (]) 
the most effective and economical concentration of 
dye solution to be used, ¢2) the length of soaking time 
necessary for maximum adsorption of the dye, and (3 
the permanence of the stain under prolonged exposure to 
natural stream waters. (A general article on studies at 
this laboratory, by Gilbert C. Dobson, M. Am. Soc. 
C.E., and Joe W. Johnson, Assoc. M. Am. Soc. CE. 
appeared in CrviL ENGINEERING for February 1940.) 

Preliminary experiments showed that a methyl violet 
dye, procurable at any pharmacy, was effective in stain- 
ing sand. (DuPont Methyl Violet NE, No. 6588, was 
used in these experiments. Because the dye is toxic, cau 
tion should be exercised in its use and in the disposal oj 
waste solutions. ) 

















The procedure was to place in 600-ml beakers 5 sam rh 

- . ° ne 

ples of Enoree River sand (predominantly quartz), each - 
sample weighing approximately 200 grams, the size of wit 


the particles ranging in diameter from 0.701 to 0.99) 
mm. Portions of dye, each weighing 2.000, 1.000, 0.500 : 
0.250, and 0.125 grams, respectively, were placed in 
small beakers and dissolved in 95 proof commercial- 
grade alcohol, 15 ml of alcohol being used for the 2.000- 
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ample and 10 ml for each of the others. The dye 
~jutions were then diluted to 100 ml with distilled water 

| added to the beakers containing the 5 samples of 
ad. The sand samples were allowed to remain in the 
. lutions for a half hour, with occasional stirring. 
fhe dye solutions were then decanted and the sands 
| with tap water on a 250-mesh sieve until no 
olor showed in the wash water. The dyed sands were 
next transferred to large watch glasses and air dried. 





ENOREE River CONTROL, WHERE SAMPLES OF SIAINED SAND 
WERE EXPOSED IN NATURAL STREAM WATERS 


The same staining procedure was then repeated on other 
sand samples using the same dye concentrations but 
sith soaking periods of 1, 2, 4, 8, and 24 hours, giving a 
total of 30 samples of stained sand. 

After drying, the stained samples were transferred to 
sheet-metal cylinders, 8'/» in. long by 1°/s in. in diameter, 
the ends of which were closed by means of one-hole 
rubber stoppers. To decrease the possibility of losing 
the sand and yet permit water to pass slowly through the 
cylinders, a loose wad of cotton waste was placed be- 
tween the sand and the rubber stoppers. The cylinders 
were then securely fastened side by side to the concrete 
bottom of the control section in the Enoree River. 
[hese cylinders, with their axes parallel to the direction 
of stream flow, were completely immersed at all times. 

Small portions of the samples were removed at the 
end of exposure periods of 24 hours, | week, and 1, 2, 3, 4, 
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5, 6, and 7 months. The portions removed were air 
dried and transferred to glass vials for comparison. 

By visually comparing the various samples, the fol- 
lowing conclusions were reached: When samples soaked 
for an equal length of time in the dye solutions were 
compared, there was only a slight difference in the initial 
color produced by any of the dye concentrations ranging 
from 2.00 to 0.25%, but with a dye concentration of 
0.125% the initial color was decidedly lighter. As the 
time of immersion in the river increased, all 
samples became lighter in color; however, 
even after 6 months of exposure there seemed 
to be no appreciable difference in color be 
tween samples stained with 1% and 2% 
concentrations. The lower concentrations 
yielded a somewhat lighter color after 6 
months of immersion. In summarizing, it 
may be stated that, for equal time of soaking 
in the dye solutions, the color intensity of 
the stained sediment varied directly with the 
concentration of the dye solution, but that 
the results of immersion in the stream indi- 
cated that the use of concentrations in excess 
of 1% served no useful purpose within the 
conditions existing in these tests. 

In comparing the initial color of the stained 
sand for differences due to variation in time 
of soaking in the dye solutions, there appeared 
to be no appreciable difference for any given 
dye concentration in varying the staining 
time from one-half to 24 hours; and after 6 
months’ immersion in the river, sands stained 
with a particular dye concentration had ap- 
proximately the same color intensity regard 
less of initial staining time. 

Thus it may be concluded that for conditions similar 
to those under which these experiments were con- 
ducted, a noticeable range in intensity and permanency 
of color may be obtained by varying the concentration 
of the dye solution and time of staining. This range in 
intensity, however, is not great enough to permit the 
identification of grains dyed to different shades of this 
color in the same experiment. The particular con- 
centration and soaking time chosen will depend upon 
field conditions, and the intensity and permanency of 
color desired. For most conditions, a dye concentra- 
tion of 1% and a soaking time of one hour appear to give 
the optimum in permanency and intensity of color 
for the lowest cost and least time of preparation. It 
should be noted that the stain is not permanent in the 
presence of a strong acid or a strong base and is more 
easily destroyed by acid solutions than by basic. 





A Simplified Method for Calculating Deflections of Beams 


By Evwarp SAIBEL 


AsststaNt Proressor, DEPARTMENT OF Mecnuanics, Carnecie INsriruTe or TecHNoLocy, PirrsspurGuH, Pa. 


HE three-moment equation involves not only the 
moments at any three points of the elastic curve of a 
beam, but also the relative vertical distances between the 
points. It is an equation which is valid for statically 
determinate as well as for statically indeterminate beams. 
Che use of the equation has hitherto been restricted to 
the solution for the bending moments at the supports of a 
uous beam. In recent years it has been super- 

se ded, to a large degree, by other methods, particularly 
he method of moment distribution. Regardless of 


how the moments at the points of support have been 
found, the equation can be used in many cases to simplify 
calculations for the deflections of beams, both statically 
determinate and indeterminate. Although the method 
will handle all cases, in those cases where the elastic 
curve has a zero slope at a known point, the deflection is 
calculated most easily by the area-moment or slope-de- 
flection method. In all other cases, however, the writer 
recommends the procedure to be described in the follow 
ing paragraphs. 
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When the bending moments at the three points have 
been found by any method, and the vertical positions of 
two of the points are known, the only unknown in the 
three-moment equation is the vertical position of the 
third point, or its deflection relative to the other two 


C 
A /\ 
~ B a 

! : = ee l 





Fic. | NOMENCLATURE FOR THREE-MOMENT EQuartion AS GIVEN 
BY RIGGS AND FROCHT 


Thus, in those problems where the supports are on 
known levels, two of the points involved in the three- 
moment equation are\taken to be consecutive points of 
support, and the third point, the point between supports 
at which the deflection is to be found. A similar pro- 
cedure gives the deflection at the end of an overhanging 
beam. 

The three-moment equation as given by Riggs and 
Frocht in their Strength of Materials is 


Mili + 2Malli + le) + Mele — 2Mih — 2Mel. + 


. A 1X) A 9X _ hy ho 
6 = 6K] + 
( 5" 2) (7 *) 


where A, B, and C are any three points on the elastic 
curve. This form is applicable to the deflection problem 
even when the spans have different moments of inertia, 
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Fic. 2. LOADING AND DEFLECTION TO ILLUSTRATE 
EXAMPLES | AND 2 





Fic.3. Moment D1raGRAM FoR LOADING SHOWN 
IN Fic. 2 (EXAMPLE 1) 


since for our purpose one span alone is considered. The 
nomenclature is shown in Fig. 1. It should be noticed 
that only the bending moment curves due to the loads on 
the beam between A and B, and between C and B are 
drawn, both being drawn toward B. The sign conven- 
tion used has been to take downward loads either to the 


left or right of B as producing negative moments at p 
also, h; and h, are to be taken as positive when A ang ; 
are above B. The following examples illustrate the y,, 
of the method: 

Example 1. Figs. 2 and 3. To find the deflec:io, 
the right end, 


M, =0 M; = —1,200 h = 19 

M, = —1,200 A, = —57,600 en 

M,- =0 A, = —1,800 h, = 0 

M, = —14,400 xm =9 he = § 
kg =2 


Substituting into the three-moment equation we fing 
6, = 0.225 in. 
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Fic. 4. DEFLECTION AND Moment DIAGRAM FoR Loapr 
SHOWN IN Fic. 2 (EXAMPLE 2) 


Example 2. Figs. 2 and 4. For the same beam, t 
find the deflection midway between the points of support 
we find 6. = 0.415 in., from 


M, =0 A! = A,s= —7,200 
M, = 3,000 XY. = 2% = 4.5 
M, = —1,200 h ah we 

M, = M, = — 3,600 hy = he = 6» 


Example 3. Fig.5. To find the deflection at point B 
of the continuous beam shown, the suports being on the 
same level, we have 


M, = —1,860 Aw as 

M, = 1,640 ,. 7 “se 

M,. = —1,200 Aoxs 

M, = —3,200 — = 480 

M, = —S00 7, 

1; = 4 hy = he ss 5, 

l, =5 giving 6, = 0.0146 in 
1000 Lb 
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Fic. 5. DEFLECTION AND MoMENT DIAGRAM FOR 
LOADING IN EXAMPLE 3 
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\lodel Tests on Hydraulic Structures 


Eprror: The article by E. R. Dodge on “‘Verification of 
t Hydraulic-Model Studies by Field Tests,” in the August 
irticularly interesting to the writer who has recently com 
wel tests on a similar structure. The results of these tests 
points not mentioned by Mr. Dodge 
ts were made on a one-tenth size model 
icture shown in the accompanying Fig. | 
pal difference between this structure and as 
ested by Mr. Dodge is that the barrel is 
slope. Ordinarily the barrel is placed 
never steeper than the slope of the hy 
grade line. Such is not the case in the 
ts described here, but this does not vitiate 
parisons to be made, even though it modi- 


+ 
' 


piezometer was placed on the downstream 
f the model riser at the point indicated in 
und the pressure head at this point was 

rded for 39 of the 57 tests made at various 

ws. Dataalso obtained during each test included 
ad on the inlet lip, the discharge, and notes 
rning the flow conditions in the inlet, riser, 
barrel. The results of these tests are shown 

e accompanying Fig. 2. 

Much interesting information can be gleaned 
a study of Fig. 2. The slopes of Curves A 
Bare 2 on 3, or the slope of a rectangular weir 

ng curve. This is also the slope of the left por- 
f the curve shown in Mr. Dodge’s Fig. 2. The presence of 

two curves, in the writer's Fig. 2, is believed to be due to differ 
in the shape of the nappe at the lip. The riser, the barrel, 
the inlet were partly full when the data plotted on Curves A 

For Curve C the riser and inlet were full, but 
arrel was only partly full. The steep slope for Curve C indi 
s that orifice flow conditions exist. For Curve D both the riser 
barrel were flowing full. The lower end of Curve D, an exten 

nof Curve A, indicates that weir flow is again existent. This is 
uuse the added suction head, after the barrel flows full, sucks 

e water out of the inlet, and the inlet is only partly full. As the 

harge increases the inlet fills, and the upper end of Curve D 


ndicates that orifice or pipe flow again controls the discharge 


Fic. 1. 
ON Waco Mops. 
Tests WERE Mabe 0.5 


B were obtained 





Drop INLET 


That it is really orifice or pipe-flow conditions that control the 
discharge for Curves C and D is shown by the replot of the data for 
these curves along Curve £, which has a slope of 2 0n 1. The net 
head (the headwater elevation minus the elevation of the water sur 
face in a manometer connected to the piezometer) is used in plotting 
the data along Curve £. It is interesting to note that the points 
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20 25 30 
plotted along the lower part of Curve D (weir flow) also plot along 
Curve E (orifice flow) when the proper head corrections are made 
The data presented here show that weir-flow conditions exist 
until the riser flows full, and that orifice or pipe-flow conditions 
exist after the riser flows full even though air may be sucked in 
with the water. It is not possible to determine the dividing point 
accurately by observing the flow conditions at the inlet. Recourse 
must be had to the head-discharge curve 
Frep W. BLAIspELL, Jun. Am. Soc. C.E 
Assistant Hydraulic Engineer, 
U.S. Soil Conservation Service, 
St. Anthony Falls Hydraulic Laboratory 
Minneapolis, Minn. 





From the Discusser’s Viewpoint 
lo THe Eprror: For the first 21 years after I was honored by 
cing admitted to the Society, deafness prevented my taking part 
n oral discussions. Then in 1909 I started using acousticons. 
{bout that time I told the Secretary, Mr. Hunt, that I had at- 
nded more meetings than most of our members. He surprised 
e by saying: ‘‘You have not attended any; you always sit in the 
Reading Room until after the meeting and then join the crowd.”’ 
From 1911 to 1914 frequently I would be the only member of the 
Board of Direction present at the bi-monthly meetings, and there- 
‘ore would have to preside. It was noticeable that often a good 
paper would be read without bringing out any discussion. Then, 
ifter adjournment, some members would complain about the stupid 
ting, meanwhile mentioning a lot of interesting aspects of the 
rect 


Why, I would ask, had they not made those statements from the 


oor, as that was the very information we all wanted to hear 
Finally, as an upshot of such experiences, I made up my mind 
take part in the discussion of the next ten papers—whether in 
my line of work or not. In so doing, I explained that doubtless 
*hen they heard me discuss these papers, they would say, ‘Good 
Heaver can do better than that myself.’’ And they have 
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All this has had an interesting aftermath—now, I can hardly at 
tend any meeting, anywhere, on any subject, without seeing an op 
portunity to offer comments and feeling the impulse to do so 

New York, N.Y T. KENNARD THOMSON, M. Am. Soc. C.E 





Time Required for Saturation of 
Earth Dam 


Dear Sir: The following letter is in the nature of a response to 
discussions of my article on ‘‘Time Required to Saturate an Earth 
Dam,”’ which was published in the April issue of Crvi. ENGINEER 
ING 

In the July issue, D. F. Peterson raises a question regarding Eq 
He states ‘‘Equation 2 must satisfy more bound 
For the correctness of 


2 in my article 
ary conditions than Mr. Karpoff mentions.” 
this equation see “Technical Memorandum No. 383,’’ U.S. Bureau 
of Reclamation, page 13. Mr. Peterson also mentioned that equa- 
tions 

] gs , | 

ah =* + ato" and q = kay tan @ 
“are sufficient to determine g, ao, and the position of the line of 
saturation. . ."’ There are four unknowns in these equations, and 
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solution is possible only when a» is determined. (See Technical 
Memorandum No. 383, page 48, Table 8, and par. 14, page 46.) 

In the case of the vertical discharge slope mentioned by Mr. 
Peterson, Angle ¢ is determined by the prolongation of an imagi- 
mary line, lying in the same direction as the outflow force and tan- 
gential to the line of saturation at point M. 

A properly designed earth dam has its downstream slope coinci- 
dent with direction of outflow force—that is, tangential at point M 
(see Terzaghi's Erdbaumechanik auf Codenphysikalisher Ground- 
lage, 1925, pp. 128-131, and 159, Formula 56). 

In the same issue R. C. Miller states that application of Du- 
puit's formula gives very close results for certain steady flow con- 
ditions. In my article Dupuit’s formula was used for derivation of 
the equation of the theoretical line of saturation only. 


; 


: - -h 5 ee 
Darcy's formula, V = K —, was used in the derivation of the 
x 


formula for the time of saturation in which K and h’ are constant 
values and X varied 

Concerning Captain Miller's experiments with porous media, no 
details are given so I am at a loss to know whether or not results are 
applicable to my article. The tested material should be well 
graded, of optimum moisture content, placed on an impervious foun- 
dation one layer at a time (not exceeding 3 in.), and each layer 
compacted by standard methods (see R. R. Proctor’s method in 
Engineering Properties of Soil, Chapter 12). If the tested material 
satisfies the foregoing requirements, I fail to see why the results 
would deviate from the ones anticipated in my article. 

Captain Miller also states that, due to the influence of gravity, 
the water in voids tends to fill the voids below the line of satura- 
tion before there is water behind the dam. I agree with this state- 
ment if it is assumed that, during the construction period, earth is 
used with a percentage of compaction water much greater than 
optimum 

Tight soils having properties tending to trap excessive amounts 
of air in the voids will have a coefficient of permeability K varying 
from approximately 1.00 to 0.10 ft per year at the consolidated dry 
density. It is clear that A is dependent upon the type of material 
used, and also that it is predetermined by laboratory examinations 
prior to and during construction work. 

In the August issue H. R. Cedergren states ‘‘Mr. Karpoff has 
based his method upon conditions existing after the completion of 
saturation.’’ This is not a correct interpretation, as my Eq. 6 
represents the summation of the increment time and distance 
covered by the variable velocities between the limits. Therefore it 
represents the line of saturation just before the seepage flow begins 
but not after the completion of saturation. 

KONSTANTINE P. KARPOFF 


Grants Pass, Ore 





Comments on Airplane Impact 
Loads on Buried Pipe 


To tHe Eprror: In the September issue, Robert G. Scott, 
Assoc. M Am. Soc. C.E., presents a solution for “Airplane Impact 
Loads on Buried Pipe."’ I wish to take exception to his conclusions 
on four principal points 

1. As a basis for computations, he assumes a plane weighing 
52,000 Ib with dual tires 42 by 15.50. For the design of pavements, 
the Civil Aeronautics Administration requires a 60,000-lb plane for 
a Class 3 airport and a 100,000-lb plane for a Class 4 airport. 
Therefore, if the loads shown in Mr. Scott's Table I were correct 
for a 52,000-Ib plane, the answer could not be used in designing 
Class 3 and Class 4 airport drains. Most airports—either new proj- 
ects, or those proposed to be enlarged—are aimed toward at least 
Class 3 

Dual tires are not being used on the Army and Navy planes, nor 
is it believed that they are contemplated. For commercial planes, 
likewise, the trend seems to be toward single tires. Therefore, all 
such computations should be based on single tires. 


; ; v2 . 
2. Inthe formula, vertical deceleration, A, = I Mr. Scott as- 


sumes that S = 28 in. which is obtained by the sum of 19'/, in. for 
shock absorber travel and 8'/, in. for tire flattening (deflection) 
If we disregard the questionable application of formulas for free- 
falling bodies to this problem and the doubt of the existence of a 
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shock absorber having a travel of 19'/, in., the tire deflection of 8! 
in. disproves the author’s computations. . 

The 42 by 15.50-in. tire assumed by Mr. Scott is known as q lew 
pressure tire. Its pneumatic throw (100% deflection) js jo i 
Specifications for this type of tire require that it support the stati 
load with not more than 35% deflection or only 4.2 in, From ap 
analysis of government laboratory test data on this type of tire 
load of at least 2'/, times static load, or 29,250 Ib, is required \, 
cause a deflection of 8'/: in., instead of 11,300 Ib by the atitho:. 
calculations. 

3. The author finds a lesser impact tire load (11,300 Ib) than 
static load (13,000 Ib), and then he states the impact footprint ar,, 
can be three times the area under static load. He disregards ¢), 
fact that increased footprint area is caused by increased deflection 
which in turn can be caused by nothing but increased tire load 

A scaled drawing of a 42 by 15.50 tire shows that the footprin: 
area can increase approximately three times the static footprin: 
area only when the tire deflects down to the rim. According to 
“Design of Airport Runways,”’ issued by the U.S. War Departmen 
Corps of Engineers, in January 1941, this cannot occur “unt the 
impact load reaches 3.5 to 4.0 times the static load.” 

There is a definite relationship between tire load, tire deflection 
pressure on the landing surface, and footprint area for each type of 
tire when the inflation pressure for static load is in accordance wit} 
the recommendations of the™tire manufacturer. Any statemen: 
or assumptions producing results that deviate materially from th 
relationship are out of line. 

4. In computing the impact loads in Table I, only one of thy 
dual tires was considered. Computations show for a 5-ft cover, th. 
load on a 12-in. pipe from the off-tire is 40% of the load from the 
tire over the pipe. This is based on a clearance between tir 
equal to the greatest width of the tire. While the percentage of 
load transmitted from the off-tire reduces with a decreased cove, 
there is no justification in omitting such load from the computa. 
tions. 

H. E. Cotron, M. Am. Soc. C.F 
Middletown, Ohio 





Use of Microfilm Technique in Re- 
production of Technical Articles 


To THE Eprror: During the past two years the American Mathe- 
matical Society has sponsored a program of development of 1 
microfilm reading machine for individual use. As a result there i 
now obtainable an excellent individual reading machine at a cos 
(approximately $32) which many individuals and engineering o/ 
fices can afford. During the past year the American Mathematical 
Society has distributed approximately 500 of these reading ma 
chines free to persons who purchased a three-year subscription to 
Mathematical Reviews, a journal of mathematical abstracts now in 
its second year of publication. 

It seems quite logical to me that the development of microfilm 
technique and the introduction of such new journals should go hand 
in hand. Each supplements the usefulness of the other. Both have 
their greatest usefulness for those of us who do not have excellent 
library facilities available. Let me illustrate with an example 
In Mathematical Reviews I may read the abstract of an article deal- 
ing with elastic plate theory. The original article is 10 pages long, 
and I decide that I would like to read it. It is published ina 
journal which is not available to me. I may obtain a copy of ths 
article on microfilm from Brown University through the Americas 
Mathematical Society at a cost of 10 cents (price 1 cent per page 
If I were to order a photostatic copy of this same article from the 
Engineering Societies Library, which has been the common prac 
tice in the past, I would pay $2.50 (price 25 cents per page). Not 
the amazing difference in cost of the two methods of reproduction 

It would be timely for the appearance of an article in Civ 
ENGINEERING on the subject of microfilm technique by someone 
who is particularly interested in photography. An excellent ds 
cussion of the economics of the matter by Atherton Seidell appea 
in Science, Vol. 94, August 1, 1941, page 114. : 

STANLEY U. Benscorer, Jun. Am. Soc. CE 
Assistant Engineer, 
U.S. Engineer Office 
Vicksburg, Miss. 
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Chicago Sponsors Fall Meeting 


Outstanding Program in Every Respect Characterizes Sessions, October 15 to 18, 1941 


\r rue opening event of the Society's Fall Meeting, Chicago, the 

city, was pictured as the “‘crossroads of the Middle West.”’ 
lived up to this reputation in a number of respects. First it 
ow a representative attendance from far and wide—quite con- 
cderably due, doubtless, to its central location and cosmopolitan 
aterests. Then it presented a varied technical program, built 
largely around defense activities, but also dealing with many far- 
dung interests of the profession centering about such a metropolis. 
Finally, it was characterized by great proficiency in caring for the 
ntertainment and social needs of its throng of visitors. 


SOMETHING DIFFERENT IN MEETINGS 


In spite of the fact that every Society meeting is arranged around 
he same basic framework, each differs from the others in minor or 
maior aspects. The problem in Chicago was to accommodate 
three difficult requirements—to provide the equivalent of one and a 
half full days of papers on war activities, to give another full day for 
. total of eight Division sessions, and at the same time to leave at 
ast another day and a half for inspection trips, all in a total of 
three and a half days! 
Actually the program was so arranged as to do even better than 
; for an additional three-hour engineering trip was sandwiched 
the middle of the day on Thursday. It all took thoughtful 
planning, but everything worked out to the genuine enjoyment and 
.atisfaction of all present—the engineers, their families, and friends. 
To meet this program the time schedule was adjusted to reserve 
|] Wednesday as well as Thursday until noon, for defense meetings. 
Then came a train trip to the Chicago Bridge and Iron Company 
iundreturn completed about three o’clock Here the Divisions took 
r, with sessions for the remainder of the afternoon and on Friday 
ming. Chartered buses left the Palmer House, meeting head- 
wrters, all during Friday morning for the all-day inspection trip 

ncuding lunch and dinner. Other shorter trips on Saturday 
rning rounded out the inspection program. 


War Activities ESPECIALLY 


sions held simultaneous sessions. Two gatherings were spon- 
sored by the Soil Mechanics and Sanitary Engineering groups and 
one each by the Highway, Waterways, and City Planning Divi- 
sions, while the other was planned by the Structural and Construc- 
tion Divisions jointly. No attempt will be made to describe these 
Division meetings in detail, because it is hoped that many of the 
papers presented may be arranged for general distribution later in 
Society publications. 

Largest of the social gatherings was a luncheon on Wednesday 
noon between the general Society sessions. This was in joint 
charge of the Society and the Association of Commerce of Chicago. 
An attendance of about 900 taxed the capacity of the Grand Ball- 
room. All listened enthusiastically while Gen. Brehon B. Somer- 
vell, M. Am. Soc. C.E., gave an enlightening address on defense 
construction. 


COMPLIMENTARY LUNCH AND INSPECTION 


The following noon about 400 engineers left the LaSalle Street 
Station by special train for suburban Washington Heights, as guests 
of the Chicago Bridge and Iron Company. A fine lunch was ready 
upon arrival, and about a hundred members of the office staff 
joined in formally opening the building where the repast was served 
This unique building has a circular room, 80 ft in diameter, covered 
by a domed roof formed of */\s-in. plates smoothly welded into a 
harmonious whole. Inspection of various operations in the exten- 
sive shops of the company followed, before the train left for the 
return trip at 2:30. 

Only one formal social event was scheduled—the dinner dance on 
Wednesday evening. From the standpoints of food, music, danc- 
ing, and companionship, this affair was a most notable success 
For the student members, an added attraction was the bright idea 
of the local committee in securing many girl students from neigh- 
boring colleges as dinner partners. It goes without saying that the 
younger group was largely represented and had a splendid time. 

On the following evening an entirely 





Promptly at 10 o'clock on Wednes- 
lay morning, October 15, the Fall 
Meeting got under way. After ex- 
hange of courtesies between the 
local and Society officials, the re- 
mainder of the morning was devoted 
to papers outlining engineering prob- 
lems in the great Chicago area and 
the extensive provision for their solu- 
ion. A single large topic also oc- 
upied the afternoon general session; 
three speakers addressed themselves 
National Defense Construction,”’ 

as viewed from the angles of canton- 
ment building, naval construction by 
he Bureau of Yards and Docks, and 
‘he war work of the Corps of Engineers. 
Sull a third general subject, Civil- 
ian Protection in War Time, was al- 
tted a full session without compe- 
tion of other matters. This was on 
hursday morning. Four phases were sion. 
vered by as many speakers and, in 
addition, a colored motion picture 
towed the bombing of Chunking, 


E. B. Black 


Sociely. 


power, and valuation. 


useful member. 


CHNICAL SESSIONS ALSO PROVIDED phase 
é . 


n both Thursday afternoon and 
“ay morning four Technical Divi- 





-Presidential 
Nominee for 1942 


THIS year, at its meeting in Chicago on 
October 13, the Society's Nominating Commit- 
tee cast a unanimous vote for Ernest Bateman 
Black, of Kansas City, Mo., as Official Nomi- 
nee for President for 1942. 

For years Mr. Black has been prominent in 
civil engineering circles and widely known in the 
Since 1915, he has been senior partner 
in the firm of Black and Veatch. 
work has covered the general municipal field, 
but specializing in water supply, sanitation, 


In the Society Mr. Black has been a loyal and 
He has served on numerous 
committees and is now chairman of the executive with sessions in the forenoon and 
committee of the Engineering Economics Divi- 
From 1932 to 1934 he was a Director. 
Mr. Black's high personal and professional 
character, his friendly personality, and his deep 
: affection for the Society are ideal qualifications 
aan for a President of the Society. 
will contain a more comprehensive review of his 


different type of program was pre- 
sented. Informality was the keynote 
A smoker with light refreshments 
formed the basis of the evening, sup 
plemented by a floor show of dancing, 
singing, legerdemain, and acrobatics 
This popular event was concluded by 
a period of social dancing. 


OTHER MEETINGS ARRANGED 


In addition to the main events a 
number of attendant gatherings, both 
regular and special, were provided for 
Committees of the Society, the Board, 
and the Divisions met at various times 
beginning on Sunday, October 12, and 
running throughout the week. Board 
sessions were held both Monday and 
Tuesday. The regular Local Sections 
Conference convened on Tuesday 


He has accepted. 


The firm's 


afternoon, as well as a lunch in con 
junction with the Board members 
Another regularevent was the Student 
Chapter Conference; it held its own 
meetings both Wednesday and Thurs 
day mornings, with a lunch on Thurs 
day, followed by a subway inspection 
trip. 

One of the many thoughtful ar 
rangements of the local committee 


A later issue 








673 

















ee 








674 Civit ENGINEERING for November 1941 


resulted in a dinner on Monday evening at the headquarters hotel, 
to introduce Board members and ladies to their Chicago hosts. 
All former Board members within reach were invited and many 
attended, to enjoy again the company of old associates in Society 
work. The atmosphere was one of reunion, in which the ladies 
took a prominent part 


ALL Day FOR AN EXCURSION 


A variety of inspection trips was offered for the benefit of the in- 
terested visitor including a number on Saturday morning. Most 
of these exhibited the construction activities of the city in the fields 
of transportation, water supply, and sanitation. The most am- 
bitious one was that arranged for the full day on Friday. Buses 
left at intervals during the morning, the last ones just before noon, 
to accommodate those taking in the technical sessions. The earlier 
travelers visited the tremendous South Side Water Filtration 
Plant; but all joined for lunch at the Museum of Science and 
Industry in Jackson Park. All too little time was available at this 
interesting institution before departure was taken for the afternoon 
trip 

Traversing the lakeside city parks for miles on its way north- 
ward, the cavalcade first stopped in Evanston for a brief inspection 
of the large educational building almost completed for housing the 
Northwestern Technological Institute, a part of Northwestern 
University. Again northward, the route led through Fort Sheridan 
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and almost to Waukegan, to the Great Lakes Naval Training Sta. 
tion. A special military review was then put on for the benef; of 
the visitors by part of the 8,000 cadets, after which there WAS an jp. 
spection of new barracks, roadways, and service buildings. The 
visitors agreed that the best demonstration of all was the final one 
in the large mess hall where an excellent dinner was provided oop 
sisting of the regular evening mess of the sailors served in the regu 
lar naval manner. 


DEMONSTRATION BY NIGHT 


By the time the party trip had again reached Fort Sheridan ce 
the return trip it was quite dark, with a light rain. This failed ;, 
dampen the ardor of the visitors who enjoyed for an hour a fie 
demonstration of search lights, aircraft spotting apparatus, anti. 
aircraft artillery, and many other military exhibitions. The rig, 
back to headquarters concluded a remarkably fine trip. 

Almost a thousand members, students, and guests enjoyed th 
Chicago Meeting, including a large number of out-of-town ladi« 
who were royally entertained by the local women with teas, trip. 
and visits. All the social events were on the same plane of exc¢). 
lence as the technical meetings. But attendance, even such large 
attendance, is only a partial measure of a successful meeting. Th, 
enjoyment of good comradeship and the exchange of up-to-thy 
minute ideas on technical advances is the priceless gain each visito, 
carried away from Chicago. ” It was a fine meeting in every sens 





Notable Additions to Honorary 
Membership 


By action of the Board of Direction at its Chicago meeting on 
October 13, and by subsequent acceptance on the part of the mem- 
bers concerned, five new names have been added to the roll of 
honorary members of the Society, as follows: 


RaLpu Bupp, M. Am. Soc. C.E 

WiLiiaM Ke tty, M. Am. Soc. C.E. 

Henry Earie Riaeos, Past-President, Am. Soc. C.E. 
Joun Luctan Savace, M. Am. Soc. C.E. 

Henry Matson Warrte, M. Am. Soc. C.E. 


Already honored in their individual fields and services, these 
five men now receive one of the highest honors the profession can 
bestow 

Most of Mr. Budd's lifetime has been spent in railroad work. 
For years he was an associate and protégé of John F. Stevens, both 
in the United States and at Panama. He has been head of the 
Great Northern and the Burlington System. His wide familiarity 
with American and foreign railroading was recognized in his ap- 
pointment as member of the Advisory Commission to the Council 
of National Defense, in charge of transportation. His important 
role in the development of diesel electric streamline trains, regard- 
ing which he has written for publications, is well known. He was a 
member of the Board of Direction from 1929 to 1931. 

After graduation from the U.S. Military Academy at West Point, 
William Kelly served in the Corps of Engineers for almost 30 
years. He served on both the east and west coasts, as well as in 
the Philippines. During the World War he rose to the position of 
Deputy Chief of Staff of the A.E.F. in France. Since his work as 
first chief engineer of the Federal Power Commission, he has de- 
voted more and more time to the administration of power facilities. 
Resigning from the Army in 1928, he became an officer in the Buf- 
falo Niagara and Eastern Power Corporation, of which he is now 
president. He received the James Laurie Prize of the Society for a 
paper on the Colorado River problem. 

Nestor of the profession, Henry E. Riggs is widely known and 
beloved by all civil engineers. For the first 25 years of his pro- 
fessional career, he was in railroad work, most of the time as a con- 
sultant. Then followed an even greater service of almost 20 years 
as professor at the University of Michigan, from which he retired 
in 1930. Since then he has continued his consulting work, specializ- 
ing in valuation and economics of railroads. In the service of the 
Society he has devoted unstinted time as Director, Vice-President, 
and President. Greatly beloved by all, Dr. Riggs will add luster 
to the status of honorary membership. 

For one period of eight years in his professional career, John L. 
Savage was in consulting work, in association with A. J. Wiley in 


Idaho. Except for this interval his entire engineering career a: 
been in the Bureau of Reclamation. Since 1924 he has been chi¢ 
designing engineer, in charge of the office work on some of the mos 
monumental projects ever conceived. In addition to his service 
for the Bureau, Mr. Savage has been consulted by the Tennesse 
Valley Authority and on work in Puerto Rico and at the Panam 
Canal. His many friends in the Bureau and throughout the coup. 
try will be pleased to hear of this new honor that has come to him 

Also well and favorably known among engineers far and wide. « 
Colonel Waite, whose work has been in transportation, particularly 
among railroad companies. After a term as chief engineer of the 
City of Cincinnati, he became city manager of Dayton, Ohio, ata 
time when this form of government was experimental in nature 
Then followed eminent service in the World War, after which, asa 
colonel, he returned to private practice. The splendid Cincinnati 
Union Terminal is one of his works. During the existence of the 
PWA he served as Deputy Administrator. Still later he was con 
sultant to the Bureau of the Budget in Washington. Colond 
Waite has shown great interest in the Society, for which he has 
worked not only as a vice-president in 1931 and 1932, but asa mem 
ber of committees and as a representative of the organization 

It is expected that the ceremony of bestowing honorary member 
ship on these five notable engineers will take place at the time of 
the Annual Meeting in January. In a later issue of Crvm Evo 
NEERING more extensive accounts of their accomplishments wil 
appear. 





Badges for Christmas Gifts 


Ir THE man of the family is a member of the Society and doe 
not have a Society badge, your Christmas problem is solved 
Badges for members who have never owned them can be-had o 
order without complication. In the case of members who have 
lost their badges, a statement to that effect should accompany ‘he 
erder. 

The badge for Honorary Members, Members, Associate Mem 
bers, and Affiliates is blue enamel on solid 14-carat gold, the gold 
showing in the lettering and as a border around the shield. The 
price is $5, including the cost of engraving the member's name a0¢ 
grade of membership. The pin for Juniors is similar in shape 
and design, but is of 8-carat gold with a white border. It costs © 
The pin for Student Chapter members is gold filled and costs 0 
dollar. Like the Junior pins it has a white border, but is maroe 
where the other pins are blue. The Junior and student pis &* 
not engraved, but all pins have safety catches. Badges may ™ 
had in the form of fobs or charms for watch chains, if preferre¢ 

The badges must be ordered by December 1 if delivery © de- 
sired before Christmas. All orders should be sent to Society Hea“ 
quarters, 33 West 39th Street, New York, N.Y. 
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Society Membership Tops 17,000 


milestone has now been reached by the Society—the 
p role has passed the 17,000 mark. While nominally 
was attained last May, it was not officially important 
list included a number of members in arrears of dues 
be dropped from the roles in September, by Board of 
action, unless their status changed in the meantime 
ie a new peak of 17,187 was achieved on September 9, 1941, it 
of short duration because of this unhappy procedure of drop- 
z those in arrears of dues, which was carried out immediately 
eaft As a result, one week later, on September 16, the total 
cas down to 16,963, although it did not remain there long. It was 

ckly swelled by the June graduates who are qualifying as Juniors 
: ensiderable numbers at this season of the year. As of October 
, the official roster of the Society totaled 17,012. This figure is a 
indication of the Society’s increasing membership trend, 

ce it is not subject to seasonal deduction (the deduction for 1941 

aving already been made) 

While statistics covering the period from January 1 to September 

; chow that the number of additions in 1941 was about the same 
sin 1940, there has been a decided decrease in the losses sustained 
» resignations, deaths, and those dropped for non-payment of 

;. For example, the loss this year to date due to inability to 
t dues obligations was only 237 as compared to 382 in 1940. 

ther encouraging sign is the increase in reinstatements of former 

mbers. To date, the increase over 1940 is nearly 25%, indicat- 
ag a sincere desire on the part of former members to again become 
tively affiliated with the Society. 

\ remarkable fact that should not escape unnoticed is the small 
ber of members that had to be dropped for non-payment of 
in September 1941. During the depression years the Board 

‘ Direction was most lenient in canceling the dues of loyal mem- 
who because of unemployment or other economic conditions 
| it impossible to meet this obligation. As a result the largest 
er dropped for non-payment between 1930 and 1933, inclu- 
was 343 in 1932, with a low of 165 the following year. How 
he number of members dropped for this cause jumped sharply 
8 in 1934, and to 724 in 1936. Thereafter it fell off somewhat, 

ng about 450 each year for the next four years. The im 
in economic conditions that has taken place in this 

| has resulted in a rising membership curve, which directly 
the desire of engineers to maintain Society membership 
the year 1940 the role showed a net increase of 662, but for the 

t year to date the gain is over the 700 mark. From present 

itions it appears that the Society is likely to enjoy a constant 

ise in membership for the next few years at least 


\N 


her 


Civit ENGINEERING Cuts to Be Destroyed 


IN ACCORDANCE with its usual custom, the Society will destroy 
m Volume 10 of Crvit ENGINEERING—that is, 1940—at the 
nd of the current year. Those wishing to have any of these illus 
rations should notify Society Headquarters before December 31, 
It should be noted that cuts for the covers and pages of 
ial interest are available only as a loan 
only charge will be the cost of forwarding by express or par 
post. Except for the fact that preference will be given to the 
hors of the articles in which the illustrations appear, requests 
e filled in the order received 


Society Officers Nominated for 1942 


‘HE Second Ballot to determine the official nominees to Society 
her than President, for 1942, was canvassed on October 


4 rhe official nominee for President was chosen by the 
inating Committee on October 13, in accordance with Article 
secton 4, of the Constitution. The complete list of nominees 
ws 

For President: 


Ernest Bateman Black, of Kansas City, Mo 
For Vice-Presidents: 
Cone I, Charles Milton Spofford, of Boston, Mass 
iV, Thomas Elwood Stanton, of Sacramento, Calif 
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For Directors: 

District 1, Van Tuyl Boughton and George William Burpee, 
both of New York, N.Y. 

District 4, Scott Barrett Lilly, of Swarthmore, Pa. 

District 11, A. M. Rawn, of Los Angeles, Calif 

District 14, William Dewoody Dickinson, of Little Rock, Ark. 

District 15, John Thomas Lamar McNew, of College Station, 
Tex. 

These nominees will be voted on by the use of the final ballots 
sent to every corporate member at least 40 days before the Annual 
Meeting in January. One week before the meeting the ballots 
will be canvassed, and the elected officers will be inducted into 
office at the Meeting. The official report of the tellers follows: 


Report or TELLERS ON Second BALLotT For OrriciAL NoMINEES 
October 15, 1941 
To the Secretary 
American Society of Civil Engineers 
The tellers appointed to canvass the Second Ballot for Official 
Nominees report as follows: 


For Vice-President, Zone I 


Gordon Maskew Fair 300 
Arthur William Harrington 487 
Charles Milton Spofford 501 
Void 14 

Total 1,302 


For Vice-President, Zone IV 


Frederick Charles Herrmann 460 
Armando Santacruz, Jr. 279 
Thomas Elwood Stanton 505 
Void 5 

Total 1,249 


For Director, District 1 
(Two to be elected) 


Van Tuyl Boughton 672 
George William Burpee 670 
Void 0 
Total 1,342 
Actual number of ballots received 672 


For Director, District 4 


Howard Thompson Critchlow 168 
Scott Barrett Lilly 177 
Void 2 
Total 347 
For Director, District 11 
A. M. Rawn 345 
Void 0 
Total 345 
For Director, District 14 
Carl Wright Brown 81 
William Dewoody Dickinson 147 
Void 0 
Total 228 


For Director, District 15 


John Thomas Lamar McNew 320 
Void l 
Total 321 
Ballots canvassed 3,126 
Ballots withheld from canvass: 
From members in arrears of dues 59 
Without signatures 25 
With illegible signature 4 
Total withheld 88 
Total number of ballots received 3,214 


Respectfully submitted, 
HARRY T. IMMERMAN, Chairman 


F. L. Greenfield Irvine P. Gould Arthur S. Pearson 
Benjamin Kriegel R. B. Dillenbeck Howard Holbrook 
James McKeegan Charles D. Thomas T. R. Galloway 
Abram Cortland William H. Dieck Tellers 
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NAME 
Inonald P 
pabert A 
ark L. | 
Bernard | 
Donald W 
William I 
ey 
Clockwise beginning at near corner of table: F.C. Woermann, President, St. Louis Section; C. F. Scott, Representative, Engine. aries R 
Council for Professional Development; F. F. McMinn, President, Cincinnati Section; C. V. Youngquist, President, Central Ohio Sectin Robert 
D. H. Barber, Director, Alabama Section; G. A. Maney, Chairman, Local Sections Conference Committee of Illinois Section; ¢ 4 Ma 
Wilson, Past-President, Wisconsin Section; A. M. Fromherz, Representative, Louisiana Section; H. G. Schlitt, Secretary, Nebrasi 
Section; J. E. Jagger, Field Secretary, Am. Soc. C.E.; J. T. L. McNew, Chairman, Society Cofhmittee on Local Sections; Miss Fi), y 0 
Wilson, Stenographer; F. L. Castleman, Jr., Director, Nashville Section; C. J. Belz, Vice-President, Dayton Section; R. L. Whann aul 
Past-President, Central Illinois Section; S. M. Bailey, Representative, Kentucky Section; C. H. Guernsey, President, Oklahon ali! 
Section; O. C. Reedy, Member, Society Committee on Juniors, Denver, Colo.; C. A. Mockmore, Member, Society Committee on Junion rold 
Corvallis, Ore.; E. W. Bowden, Chairman, Society Committee on Juniors, New York, N.Y.; L. F. Bellinger, former Vice-Presiden; 
Am. Soc. C.E., Atlanta, Ga.; F. V. Ragsdale, President, Mid-South Section, and Member, Society Committee on Juniors; H. P. Wary 
President, Tri-City Section; L. G. Straub, Past-President, Northwestern Section; L. D. Knapp, Secretary, Wisconsin Section (next ; K.1 
table); E. S. Loane, Secretary, Maryland Section (extreme right); J. A. Focht, Secretary, Texas Section; R. P. Hoelscher, Presiden: Rayt ad 
Central Illinois Section (next to table); L. O. Stewart, Secretary, lowa Section (between Focht and Loane); G. B. Earnest, Secrets ah 
Cleveland Section; H. H. Hale, Member, Society Committee on Local Sections, and President, Georgia Section (pipe in mouth); Envy aon 
Harsch, President, Tennessee Valley Section; G. W. Lamb, Secretary, Kansas Section; W. M. Spann, Member, Society Committee nald ¢ 
Local Sections, and Representative, Kansas City Section; H. W. Wood, Jr., Vice-President, Mid- Missouri Section; E. L Erikse B 
President, Mi higan Section; i * Nyquist, President, Toledo Section. os ( 
° ~} ° _ ° - . 
Representatives at Chicago Local Sections Conference 
October 14, 1941 
] 


The conference was under the auspices of the Society's ( 
mittee on Local Sections, all the members of which were prese 
for the conference. Three Local Section Conferences are 
annually, one at the time of the Spring Meeting, another a k 
Annual Convention, and the third at the Fall Meeting wea 
arrangement provides each Section with an opportunity t 
represented at a conference and to carry back to the Section \ 
represent ideas and plans obtained from representatives of the 
Sections present 


REPRESENTATIVES of twenty-five more Local Sections of the 
Society met in an all-day conference in Chicago to exchange views 
on problems of broad professional interest and on specific problems 
concerning the internal administration of Sections. The conference 
was held in the Palmer House, Crystal Room, on Tuesday, October 
14, prior to the opening of the Fall Meeting. Discussion was di- 
rected to the development of methods by which Sections can be of 
greatest assistance to the National Defense Construction Program; 
and how they may be of greatest benefit to the profession 





In 1940, the Junior award was made to Allen Jones, Jun 


Daniel W. Mead Prizes—1941 Awards 


( 7 eC ° Soc. C.E., for his paper on “Ethics of Sales Engineering > 
and l J42 Su bjects Student award was made to Harry Balmer, now president of sie 
f ti f tl 1941 eit f George Washington University Student Chapter, Washingto remont 
OUNCEMENT the winners of the competitions for . : sieeiesdh ® eit : : ' tis V 
ANN — > . ‘ at ; D.C., for his paper on “Ethics of Engineering Students . 
Daniel W. Mead Prizes was made on the occasion of the Student : , 3 f 
4 h the S '< Fall Meet rules for the competition are available upon request to the S - 
apte ‘ nnection with the Society’s Fall Meeting ; sz : : . : 
\hapter Conference in eS ss , us tary of the Society, and are contained in the current Year Book 
m ¢ hicago on October 15 The Junior Award, consisting of $50 " . oO Do 
D PR ids, J ‘ c, the Society, page 120. 2d 5 
cash ¢ a certificate, went t yn ynolds, Jun. Am. Soc , : ' Wee e] 
pag h “ h cortenen , ‘ - ; Cc agate A fi i It is hoped that the actual bestowing of the current awar ahr 
a, ft Ss p ethics unior Construction Engineer : p 
C.E., for his paper oll. oe S : Mr. Reynolds and Mr. Wesp may be arranged for the Annual M aan |} 


Mr. Reynolds obtained a B.S. degree from the University of Michi 
gan in 1938 and more recently has been a structural engineer with 
the Sun Oil Company in Toledo. At the same time announcement 
imilar student award, consisting of $25 in cash and 
to Edward Wesp, a senior at New 
Student Chapter ther 


ing of the Society in January 1942. These and other honor 


prizes are a notable part of the program at that time 
Also announced at the Chicago Meeting were the topics = 


was made of a : 
papers in the 1942 competition, as follows: 


a certificate This was mad : . ; : 
member of the For students, ‘‘Ethical Standards and How Best They (a 


York University, and a 





His subject was “Ethics of the Engineer Inspector 

These Mead Prizes, endowed by and named after Daniel W. Mead, 
Past-President and Honorary Member of the Society, are given for 
the field of ethics The prize open to 
has been carried on successfully for 


papers in competition —one 


Juniors, the other to students 

two consecutive years Che Society's Committee on Professional 
Conduct has been designated to conduct the competition and to 
determine the awards, assisted by the four Vice-Presidents of the 
Society, each of whom conducts an elimination procedure within 
his Zon The selection of the topics for each year is made by the 


Committee on Professional Conduct 


Developed.”’ 
For Juniors, ‘“Observations of Ethical and Unethical Pract 
Older Engineers.” = 
While the prize awards made available by Dr. Mead are § ert 
erous, there is a still more important though intangible valu tee 
derived by recipients of these prizes. These awards add to the! par 
fessional stature of those who win them and their names 4! 
manently listed in the records of the Society 
Each Junior and Student Chapter member should serious‘) 
sider entering these competitions for 1942, topics for whi 
announced in the September issue of Crvi. ENGINEE! 
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Name OF STUDENT 
ronald P. Armstrong 
bert A. \ hase 
Mark L. Knight 
sard L. Miller 
Donald W. Apple 
Wiliam H. | ersch 
tohn A. Diehl 


en barles R. Nuckolls 
J ns Chat 
ae Robert J Lyman 
meee bn L. MeNeill 
on; C 4 Martin 
Nebraska 
Aiss Fp cry O. Wright, Jr 
Whanne wries M. Brakefield, Jr 
Iklahom, enard M. Schmitter 
n Junior sold C. Van Arsdale 
} { drews 
President |. Andre 
| " , Donoghue 
. W arren 
1 (next t k K. Hamm 
President ymond C. Hogan 
lag «is B. McCammon, Jr 
pacretary ert D. M. Lewis 
n); Erwin swrence H. Myers 
mittee on Donald C. Davis 
Erikse: o B. Wentz 
, Wiliam N. Freeman 
Wiliam C. Alsmeyer 
sland B. Childers 
ud 1. Schroeter 
F. Birkel, Jr 
dford L. Robards 
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y's Cor Wiliam N. Taggart 
\ Carlson 
presen 
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er at the edrick R. Knoop, Jr 
b rrence |. Hodgins, Jr 
£ Pack . 
e Packer 
y 
10n U sdney Wenger 
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no M. Feldman 
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un. A 
9 hony J. Del Mastro 
| " foward L. Furr 
it of ames A. York 
hingt C remont W. Slattery, Jr : 
of tis W. Boise 
e Secr Chester D. Okerlund 
t prize 
Book Robert A. Nielsen 
2d prize 
‘ard eorge K. Myrhaugen 
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or 
s A. Gerdin 
pacs et Donald H. Jackson 
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COLLEGE 


University of Arizona 


> University of Illinois 


Ohio State University 


University of Cincinnati 


Ohio Northern University 

University of Colorado 

Catholic University of 
America 

George Washington Uni- 
versity 

University of Florida 

Georgia School of Tech- 
nology 

Northwestern University ) 

Illinois Institute of Tech- | 
nology 

University of Illinois 

Rose Polytechnic Institute 

Purdue University 


Purdue University 


State University of lowa 
lowa State College 
Cornell University 
Missouri School of Mines 
Kansas State College 
University of Kansas 
University of Louisville 
University of Kentucky 
Lehigh University 
Bucknell University 
Lafayette College 
California Institute of 
Technology 
Johns Hopkins University ) 


Student Prizes Awarded 


np of each school year many of the Society’s Local Sec- 
it awards to engineering students graduating with high 
polastic honors from schools and universities within their terri- 

The awards vary, consisting usually of payment of the 
. initiation fee as a Junior in the Society and, in some 
In all cases, of course, the awards 
contingent on the favorable action of the Board of Direction 
eon the recipient’s application for membership. Word of the fol- 
ng prize winners for 1941 has reached Society Headquarters: 


Loca Section 
Grvtnc AWARD 


Arizona 
Central Illinois 
Central Ohio 
Cincinnati 


Cleveland 
Colorado 


» District of Columbia 


Florida 


Georgia 


> Illinois 


Indiana 


lowa 


Ithaca 


; Kansas City 


Kansas 


Kentucky 


’ Lehigh Valley 


Los Angeles 


> Maryland 


University of Maryland 

College of the City of New 
York 

Cooper Union 

Manhattan College 

Newark College of Engi- ( 
neering 

New York University 

Brooklyn Polytechnic In- 
stitute | 

Rutgers University 

Mississippi State College 

University of Nebraska 

University of New Nexico 

New Mexico State College 


. | University of Minnesota 


North Dakota 
tural College 

University of North Da- 
kota 

South Dakota State Col- 
lege | 

South Dakota School of 
Mines 

University of Oklahoma 

Oklahoma Agricultural > 
and Mechanical College 


Agricul- 


Oregon State College 


Princeton University 
Drexel Institute 

University of Pittsburgh 
Carnegie Institute of > 


Technology 
Clarkson College 
University of Nevada 


Metropolitan 


Mid-South 
Nebraska 


New Mexico 


> Northwestern 


Oklahoma 


Oregon 


Philadelphia 


Pittsburgh 


Rochester (N.Y.) 
Sacramento 


Robert G. Dyktor 
William G. Purdy 

Carl A. Olson, Jr. 
Kenneth J. Friedenbach 
Steven J. Viscovich 
Norman Dahl 


Washington University 
University of Missouri 
University of California 
University of Santa Clara 
Stanford University 
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St. Louis 


San Francisco 


Seattle 


University of Washington 
Clemson College 
Washington State College 
University of Idaho 


Edward H. Lesesner South Carolina 
Fred R. Cheatham 
Francis H. Shadel 
Jack D. London 
William B. Winn 
Neil P. Richards 
Frank G. Louthan, Jr 
Abbot A. Sackheim 


Spokane 


University of Tennessee Tennessee Valley 


University of Utah _ Utah 

Virginia Military Institute 

Virginia Polytechnic Insti- } Virginia 
tute 

University of Virginia 

West Virginia University 


Nils D. Kjellstrom 
Douglas W. Phillips 
Howard B. Saunders 
James H. Zoller 


West Virginia 
} University of Wyoming Wyoming 

Other awards of Junior membership in the Society made at 
commencement time included the Dam Club Prize to Philip Sper- 
ber, of the College of the City of New York; the Kruesi Prize to 
Alfred Mouron, of the University of Tennessee; and the Milo S 
Ketchum Award, made by the civil engineering department at the 
University of Colorado, to Oscar B. Jacobson, of the University of 
Colorado. 

In a competition for cash prizes, conducted by the Nashville 
Section, first prize of $12 went to Alfred Grief; second prize of 
$8 to Ralph Carter; and third prize of $5 to Miles Algood. 





Preparedness for Post-War 
Conditions 


Initial Report of Committee Adopted by Board of Direction at Its 
Meeting in Chicago 


It 1s NoT possible to know when the present war will end or what 
conditions will then exist. A satisfactory outcome from the stand 
point of the United States must be accomplished, but it is very 
clear that post-war conditions may be quite unlike any conditions 
we may choose to call normal, and will call forth all the ingenuity 
and resourcefulness of our leaders in meeting them adequately 
The American Society of Civil Engineers must do all in its power to 
contribute to the satisfactory solution of post-war problems, what- 
ever they may be. 

More than ever before, it is now clear that the greatest strength 
of a nation lies in its natural resources, its applied man power, and 
the principle of work. A busy nation, whether through necessity 
or choice, is a strong nation. A nation with people unoccupied is 
in a dangerous and unhealthy situation. The people of this na- 
tion, in the post-war period, must be kept busy and at work at 
worth-while things 

As demonstrated so clearly in the past ten years, a sound pro- 
gram of necessary public construction of permanent worth is in 
valuable in maintaining a healthy nation in times of stress and dis 
turbed economic conditions. When industrial employment slows 
down, employment on necessary public construction is doubly im- 
portant and valuable. 

During the past year, because of increasing defense activities and 
the resulting shortage of man-power and materials, the usual con- 
struction activities have rapidly dried up. This will continue in 
creasingly until the war isended. State highway, county, and city 
departments are finding their normal construction programs greatly 
curtailed or stopped almost entirely. Railroads and other large 
semi-public and private organizations are in the same or a worse 
predicament. Clearly there will be a pent-up flood of worth-while 
construction activities which may be loosed with the ending of the 
war, and now is the time to think of how this activity may be ar- 
ranged and organized so that it may proceed rapidly when needed, 
and in accord with plans previously prepared. Work done without 
plans is most wasteful. Proper plans require time. Time should 
not be taken for plans at the expense of time which should be used 
for work. The answer lies in proper advance planning. 

The American Society of Civil Engineers affirms the following 
Statement of Principles: 

1. A program of post-war worth-while construction is strongly 
endorsed. 

2. Advance planning is most essential, and requires time 

3. The revival of the Federal Public Works Administration or 
the establishment of a department of the Reconstruction Finance 
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Corporation ind the continuance of the Publi Roads Administra FRED LAVIS, M Am Soc Cc E . the Arthur M. Wel 





tion, to administer a program of post-war construction is strongly _ for his paper, ‘“Transportation Developments in the Up 45% “ C 
recommended because of the satisfactory showing made by the Tuomas R. Camp, M. Am. Soc. C.E., the Karl Emil lilgard 8 g 
PWA and the other agencies mentioned, in administering worth draulic Prize for his paper, ‘Lateral Spillway Chann: > ' 
; while construction projects of permanent value rhe ceremony of bestowing these prizes will be held the +, wing | 
t i \ comprehensive list of construction projects throughout the of the 1942 Annual Meeting in January. A more comp !-te acy 
: nation should be developed for analysis and use as conditions war of the accomplishments of these prize winners will app ina 
int, all of which should be judged carefully as to immediate need, issue of Crvm. ENGINEERING 
| future worth, and economic soundness 
| ) Che selection of projects for actual planning and construc 
tion should meet the rigid examination and approval of a strong and N — | i °C ; li yaast kK = ' i 
competent Technical Federal Board of Revi w, representing the ANeW N em ers ol 7IN ision ~Xecutive . 
PWA or the RFC and the Public Roads Administration C ommiuttees nes 
f Che actual planning and work on these projects should be ! ‘ er 
d only by the local agencies responsible for same, namely, AS PROVIDED in the Society's By-Laws, one new en 
the state, county, or city in which the project is located added each year to the executive committee of every Tech; : 
lhere should be a Federal appropriation of funds at the Division In making these appointments, the Board acts op : Catskill 
proper time to permit the development of adequate plans and gestions made by the nominating committees of the various Dj, Conow! 
pecifications for those projects meeting the approval of the Techni sions Following this procedure, nominations were received by ; 
of Madaced Reneé of Bacien Board at its Chicago meeting on October 13, and new mep ig 
8. Plans for approved projects must be prepared by qualified, ** appointed hey take office at the expiration of the p; 
petent, and experienced engineers selected by the local agency term, in January 1942. By Board approval the following nda 
which is to execute the work, such as the engineers of state, county, serve for five-year terms: 
and city departments and those in private practice ———— ee - _ New Execor way 
) The construction of all approved projects must be carried out COMMITTEE Meuprs rg 
by competent and experienced contracting organizations, following City Planning William J. Shea 
the accepted principles of competitive bidding, established costs, Construction Adolph J. Acker: 
and definite placement of responsibilities Engineering Economics E. M. Hastings ad 
10. Effective planning requires thinking in advance of the emer Highway Day I. Okes ving 
gency, not after the crisis ts reached Hydraulics Boris A. Bakhmetef g 
Irrigation H. D. Comstock 
V > lj Power H. J. Flagg 
Ox | oOpu l Sanitary Engineering G. J. Schroepfer 
rue ‘voice’ of the civil engineer, given expression as discussion Soil Mechanics and Foundations Charles H Lee 
in PROCEEDINGS, determines the degree of service which that organ Structural ; Alfred Hedefine 
can render to the profession Any number of technical papers can Surveyang and Mapping Philip Kissam 
Waterways Charles L. Hall 


be published; but without the testing fire of critical discussion, the 
profession has accomplished little more than would a fairly large 
bulletin board—passive in its offering of information 


It is because PROCEEDINGS “talks back”’ in critical or analytical 
comment, that it has maintained a vital place in the lives of civil AsHER ATKINSON, M. Am. Soc. C.E., has been appointed the 


Appointment of Society Representative 





engineers all over the earth his has been true for nearly three Society’s delegate to the Commemorative Exercises of Rutger 

quarters of acentury ; ; University, to be held at New Brunswick, N.J., beginning 
A normal expectancy is one page of discussion for each page of the October 9 

original paper The tempo has a seasonal swing, with the low 

point ordinarily occurring in the autumn months. By contrast, 

therefore, the experience of the past few months gains additional So mate ) ame Same 5 4 

Society ers Series of Lantern 

significance An avalanche of discussion has been received and . ‘ 

wuublished in the September and October numbers—180 pages on Lectures to St udents 

I I 





26 papers in the September ProceepiINcs, and 164 pages on 23 
papers in the October Proceepincs. The inevitable effect was to 
leave room for only one new paper in each of these issues 
' On the basis of past experience, it seems likely that this active 
rate will diminish somewhat in the remaining months leading up 
to the Christmas holidays; but the evidence is clear that many 
: readers are grasping anew the meaning of their obligations to their 
Society and the profession. Open discussion is a privilege—and it 
is a sign of a healthy professional consciousness 


For THE thirteenth year, the Society is making lantern lectures 
available for Student Chapter programs. These lectures consis 
of lantern slides with mimeographed descriptions, covering an 





ve . 
LARSH 





Prize Awards for 1940 

ON RECOMMENDATION of the Committee on Prizes, the Board of 
Direction, at its meeting on October 13, announced the selection 
of the following as winners of prizes for papers appearing in Vol. 105 

1940) of TRANSACTIONS 

J. A. VAN DEN Broek, M. Am. Soc. C.E., the Norman Medal for 
his paper, ‘‘Theory of Limit Design.” 

Ear I. Brown, M. Am. Soc. C.E., the J. James R. Croes Medal 
for his paper, ‘Beach Ercsion Studies.”’ 

O. J. Topp, M. Am. Soc. C.E., and S. E_tassen, Assoc. M. Am 
Soc. C.E., the Thomas Fitch Rowland Prize for their paper, ‘“The 
Yellow River Problem.”’ 

Samuet A. GreeLtey, M. Am. Soc. C.E., the James Laurie 
Prize for his paper, “Sewage Disposal Project of Buffalo, New 
York e 

E_mer Rock, Jun. Am 
Juniors for his paper, ‘Design of a High-Head Siphon Spillway.” 





Soc. C.E., the Collingwood Prize for Mapprinc PLANE “‘EXPLORER’’ IN FLIGHT—FROM LANTERN Lec g 
ON AERIAL PHOTOGRAPHIC MAPPING g 
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No 
gton P, tant engineering projects. They are sent to any Stu- 
d Stas Cha or Local Section or other interested group) without 
Stat, 
gard Hy re : Mar 
yaricty of subjects included in the series is shown in the fol 
Tho cs. ang | vhich gives the title of each lecture and the number of 
e a ains 
Ina 
No. OF No. OF 
rURES SLIDES LECTURES SLIDES 
: | Photographic Map Grand Coulee Dam 60 
‘Ullve , 60 Hetch Hetchy Water Sup- 
Dam 61 ply 65 
m 75 Holland Tunnel 58 
en ; Strait Bridge 58 Miami Flood Control 53 
Tech: ide Tunnel 45 Mississippi Flood Control O4 
$ of | Water Supply 67 Norris Dam 69 
‘ous D wingo Hydro-Electric Power Development at Ni- 
ed by Development 16 agara Falls 34 
me ige Dam 57 San Francisco—-Oakland Bay 
e pr synopolis Bridge 36 Bridge 70 
wing y la Problems of Westchester County Park 
st Side Elevated High System 40 
vav-—New York 57 Wheeler Dam 4 
nll rge Washington Bridge 74 Wilson Dam at Muscle 
- Gate Bridge 52 Shoals . : F 47 
CCT . 
gs iddition to the above lantern lectures, the Society has a 16-mm 
¢ picture film in color showing scenes of the Tacoma Bridge 
um failure on November 7, 1940 
ck 
fer 
" 
ne 
1 
4 
nted the 
Rutgers 
e ginning 
rn 
lec 
; CON 
fan 


FROM LANTERN LECTURE ON MISSISSIPPI 


FLoop CONTROL 


CUTOFF 
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Reservations for this film and all lectures should be made well in 
udvance of the date when they are to be shown. Experience has 
proved that those who wait until the last minute have often been 


nable to obtain the particular lecture desired 


Service to the Profession 
Is Recognized 


IT MAY seem at times that the Society's service to the engineering 

rings very little recognition. However, the idea is con 

verted 1 case which recently arose. An interesting letter was 

Headquarters from an engineer in the West. A few 

this letter, addressed to the Secretary of the Society, 

how that a disinterested service sometimes has its 

il occasions I have written to you for general engineer- 

m. Your answers were, in every instance, outstand 
ired with others received on the same subject 
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‘This created in my mind the desire to belong to a group of men 
guided by high principles. Please send me some general informa 
tion on how to become an Associate Member of your esteemed or 
ganization." 

This is just one example of the impression created unconsciously 
in the minds of engineers throughout the country by the Society's 
general activities for the benefit of the profession as a whole 





Recognition of Student Chapter 
Accomplishments, 1940-1941 


YEARLY since 1935, the Committee on Student Chapters has 
recommended, for the approval of the Society’s Board of Direction, 
twelve Student Chapters to receive the President’s letter of com 
mendation for their record of activities and accomplishments during 
the preceding school year. The Board of Direction, at its meeting 
in Chicago, confirmed the Committee’s recommendations for the 
year 1940-1941 As a result the President's letter of commenda 
tion is being sent to the following Chapters: 


DATE NUMBER OF TIMES 
LOCATION OF CHAPTER ESTABLISHED COMMENDED 
Northeastern University 1940 Ist time 
Southern Methodist University 1940 Ist time 
Brooklyn Polytechnic Institute 1921 2nd time 
University of California 1921 2nd time 
University of Dayton 1926 3rd time 
Pennsylvania State College 1920 3rd time 
Stanford University 1920 4th time 
Johns Hopkins University 1921 4th time 
New York University 1921 4th time 
University of Illinois 1921 6th time 
Virginia Military Institute 1921 6th time 
Tulane University 1933 7th time 


Suggestions for Next Year’s Student 


Chapter Secretary 


Timely Excerpts from the 1940-1941 Report of the University o, 
California Student Chapter, Which Received One of the 
President's Letters of Commendation 


IN ORDER that the secretary be advised of the duties to be ex 
pected of him, he should avail himself of the Annual Report of the 
A few suggestions as to the taking of minutes at 
Each report should be 


previous year 
each meeting may be in order at this time 
a summary, short and concise, but containing the necessary facts 
I believe it is unnecessary to write minutes while a meeting is going 
on except to record important business such as nominations and so 
on. Naturally it is necessary to construct the write-up of the meet 
ing before the important details have slipped one’s memory. This 
method of recording minutes will lead to the desired result—short, 
concise, and meaty material 

A job that is of great importance to the Student Chapter is that 
of the photographer. It takes good pictures to turn out a good re- 
It seems to have fallen to the secretary to arrange to have 
is of 


port 
pictures taken of guest speakers, nominees, and so on. It 
utmost importance that these pictures be available, for they are 
vital to the Annual Report Do not leave the job of obtaining pic 
tures for the fall semester to the secretary for the spring semester 
With a view toward the next year’s report, the secretary should 
take it upon himself to collect all newspaper clippings from the 
Daily Californian and the Berkeley Gazette which tell of the Student 
Chapter’s activities. The job of submitting items to these news 
papers should naturally fall to the chairman of the publicity com 
mittee, but it has been found that the secretary must push the job 
or take it upon himself. A small, but nevertheless important, part 
of the report is that showing participation of the Student Chapter 
members in outside activities. It also falls upon the secretary to 
make a collection of these clippings from the various newspaper 
If the secretary will remember that he is working toward the 
construction of a successful annual report, he will have no trouble 


in carrying out his duties well 
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Socialization of the Engineering 
Profession 
Considered by the Board of Direction at Its Chicago Meeting 


Tue Boarp of Direction, at its regular meeting, held October 13 
and 14, 1941, at Chicago, devoted much thought to evidence, 
brought to its attention from various sources, of the accelerating 
trend towards the absorption, by the Federal Government, of engi- 
neers as salaried employees. Its appraisal of this situation is ex- 
pressed as follows: 

1. The Board of Direction of the American Society of Civil 
Engineers believes the best training for engineers and the best engi- 
neering services are obtained through the experience gained in 
private practice and in many of the regularly established engineer- 
ing departments of cities, states, railroads, and utilities. Engineers 
so placed have served this country well for over a hundred years and 
great numbers of them are available to design and supervise the 
building of the structures necessary for the growing requirements of 
the country. 

2. This is not to say that there are not Federal agencies which 
have given good service in specialized engineering fields and have 
trained and developed many able engineers. Within the longer 
established departments of the Federal Government there are now 
many engineers, each highly skilled in his own specialty; but the 
extension of the work of these departments into fields of engineering 
new to them, with consequent sudden enlargement of staff and 
delegation of skilled supervision, cannot but lead to inferior per- 
formance 

3. During the recent depression the Federal Government called 
upon engineers experienced in private practice, as well as those in 
city and state departments and in the utilities, to assume charge of 
administration, design, and supervision of construction of public 
works costing many billions of dollars. Upon the initiation of the 
present war effort, these same engineers were called upon again. 
Upon both occasions they rendered valuable assistance to the 
Government. 

4. The present need for engineers is indeed great. They are 
now engaged in designing and building great war plants with at- 
tendant utilities. Soon engineers will be called upon to assist in 
operating such plants. Already, also, thought is being given to 
the conditions likely to prevail at the close of the present national 
emergency, and vast public works have been proposed to relieve 
depression and want at that time. Again the need for engineers 
will be great 

5. It is the opinion of this Board of Direction that the rapid 
expansion of engineering staffs by agencies of the Federal Govern- 
ment in times of stress, by depleting the staffs of existing engineer- 
ing organizations, will not produce sound engineering expeditiously 
or at low cost. 

6. The Board has been reliably informed that a movement is 
afoot to build up engineering forces within Federal Governmental 
agencies to perform hereafter, with salaried staffs, the engineering 
work previously done by engineers in private practice. This 
movement, it is believed, is inimical to the best interests of the 
engineering profession and is not conducive to the most efficient 
utilization of the engineering talent of the country. 

7. Because of the reported tendency to thus socialize the engi- 
neering profession, which it is believed will result in great harm to, 
or the destruction of, the long established and successful method of 
utilizing engineers, and because the American Society of Civil 
Engineers can be considered as truly representative of that branch 
of engineering most intimately concerned with this changing atti- 
tude, the Board has formulated the following principles: 

(a) The country will be best served by the use of engineers in 
private practice, in state and city departments, and in the utili- 
ties; it will not be best served by the assemblage of these engi- 
neers into Federal service on a salary basis. 

(b) The engineering profession and engineering talent will suf- 
fer if engineers who now are, or until recently were, in private 
practice are to have their normal opportunities absorbed by the 
Federal Government. 

(c) Engineers, whatever the form of remuneration, are en- 
titled to adequate compensation for their services. 

The Board, therefore, has appointed a committee to further the 
acceptance of these principles and has engaged an engineer to be 
resident in Washington to assist the committee. 
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News of Local Sections 





Scheduled Meetings 


ARIZONA Section—Annual meeting at the Westward Ho Hote! 
on November 22, at 9:30 a.m. F 


Connecticut Secrion—Dinner meeting at the Graduates’ 
Club on October 30, at 6:30 p.m 


FLoripa Section—Luncheon meeting at the George Washington 
Hotel in Jacksonville on November 8, at 12:30 p.m. 


ILLINoIs Section— Dinner meetings of the Junior Section at th 
Central Y.M.C.A. on November 4 and 17, at 6 p.m. (Program 
7 p.m.) 


Iowa Section—Meeting in Des Moines about November 9 


METROPOLITAN SecTION—Technical meeting in the Engineering 
Societies Building, New York, on November 19 at 8 p.m.: regular 
lecture meetings of the Junior Branch in the Engineering Societies 
Building on November 12 and 26, at 7:30 p.m. 


Miami Section—Dinner meeting at the Alcazar Hotel op 
November 6, at 7 p.m. 


MICHIGAN SecTion—Meeting in Ann Arbor on November |7 


Mip-Souts Secrion—Annual meeting in the Vicksburg Hote 
Vicksburg, October 31—November 1. ; 


NORTHWESTERN SEcTION—Joint dinner with the Junior Chapter 
at the Coffman Memorial Union, University of Minnesota, on 
November 3, at 6:30 p.m. 


PHILADELPHIA SECTION— Dinner meeting at the Engineers’ Clyb 
on November 11, at 6 p.m. 


PittsBpurRGH Section—Talk at the William Penn Hotel op 
November 13,at8p.m. (Date subject to change.) 


SACRAMENTO SECTION—Regular luncheon meetings at the Elks 
Club every Tuesday at 12:15 p.m. 


SeaTtLe Section—Dinner meeting at the Engineers’ Club on 
November 24, at 6 p.m. 


Tacoma Section—Dinner meeting at the Lakewood Community 
Center on November 11, at 6:30 p.m. 


TENNESSEE VALLEY SecTION—Annual meeting at Knoxville on 
November 14 and at Cherokee Dam on November 15. 


Texas Section—Luncheon meeting of the Dallas Branch at the 
Dallas Athletic Club on November 3, at 12:10 p.m. 


Tri-City Section—Dinner meeting at the Mississippi Hotel, 
Davenport, Iowa, on November 14, at 6:30 p.m. 


Virornia Section—Afternoon and dinner meeting at the Roan- 
oke Hotel on November 7, at 2:30 p.m.; an inspection trip to the 
Radford Powder Plant on November 8. 


Recent Activities 


COLORADO SECTION 


The speaker at the regular dinner meeting, which took place on 
September 8, was Fred C. Scobey, principal irrigation engineer for 
the U.S. Department of Agriculture. Mr. Scobey discussed “The 
Hydraulic Jump and Its Variations,” illustrating his talk with 
colored slides showing various instances in which the hydraulic 
jump is used for the dissipation of energy or for the purpose of re- 
gaining hydraulic head. 


Hawall SECTION 


The Hawaii Section announces the formation of a Junior Forum 
The initial meeting was held on September 7, at which time org” 
ization plans were completed. The Forum will be conducted bya 
rotating committee of three—one new member to be elected at eact 
meeting and each to serve for a total of three meetings, the semor 
member to be chairman. The secretary will be R. B Lovejoy, 
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— chile the initial committee consists of Messrs. Anderson, Parlett, 
| Yat 
Los ANGELES SECTION 
“3 \ talk on “Naval and Marine Corps Pilot Training Under the 
o \ational Defense Plan’’ was the feature of the meeting held on 
~ rember 10. This was given by Maj. William J. Fox, chief engi- 
of the Los Angeles County Department of Building and 
8 safety, who discussed the morale of the trainees, the problems en- 
— \ orored in training pilots, and the defects in our present military 
anes from the standpoint of operation and the demands they 
dua ace on the pilots. His talk was followed by a motion picture 
owing the training of navy pilots at Pensacola and San Diego. 
ingto en Richard M. Merriman discussed the Pennsylvania Turnpike, 
; » the construction of which he was chief tunnel engineer. His 
Jk was illustrated with a motion picture of construction methods 
at the jon the project 
Ogran MARYLAND SECTION 
19 rhe September 22d meeting of the Maryland Section was pre- 
, ied by a dinner, held jointly with the Engineers Club of Balti- 
eering re. in honor of A. C. Clarke, newly elected chief engineer of the 
egular Jtimore and Ohio Railroad. Following dinner the out-of-town 
Cieties od other guests were introduced to the members. Mr. Clarke 
.knowledged his introduction with a brief talk on the subject of air- 
rel i shelters for Baltimore. The meeting proper then got under 
vay. F. A. Allner, as chairman of the Section’s Committee on 
: civilian Protection in War Time, opened the symposium on civilian 
li -otection with a talk which covered the organization of the state 
Hote! od district Councils for Defense and of the Society’s Committee 


» Civilian Protection. Air-raid shelters and the protective value 
i buildings were then discussed by H. F. Doeleman, while Frank 
Roberts spoke briefly on the activities of the Maryland Council for 
Defense in speeding production of defense materials and in prepar- 
ng for civilian protection. John D. Elder reported his observa- 


lapter 


Club ons made during frequent trips to Germany during the thirties, 

ind Dr. Huntington Williams gave an off-the-record talk on present- 

"e lay England. Dr. Williams, who is health commissioner of Balti- 

re, recently visited England in the company of other experts and 

made a study for the government of various aspects of civilian pro- 

Elks tion. A lively question-and-answer period concluded the meet- 
ib o NorTH CAROLINA SECTION 

m September 4 members of the North Carolina Section met in 

unity Charlotte for dinner and to hear J. N. Pease, Charlotte consultant, 

speak on “Engineering on Defense Projects.'’ Mr. Pease, who was 

le os ngineer in charge of all the recent construction work at Fort 

Bragg, discussed some of the problems involved in expanding the 

post from a capacity of 9,000 troops to its present capacity of 44,000 

t roops, with provision for a probable increase to 65,000. The con- 

tract for both engineering and construction was let on the same day 

* with orders that plans must be filed in Washington and work 

started within ten days. It was also ordered that all housing and 

facilities for 16,000 men must be ready for occupancy in three 

months and the entire cantonment completed in eleven months. 


With the exception of a good topographical map, made by the 
Corps of Engineers, the work started at scratch. The work ex- 
tended over an area of five by seven miles, thus indicating the ex- 

t of the utilities required. Mr. Pease stated that the most 
pressing immediate demand was for water to begin construction 
work and roads and trackage to deliver materials. Two tanks of 
‘),000 gal each and one of 1,000,000-gal capacity were needed 
since It was impossible to get a bid on the latter for delivery within 
line months, it was built of reinforced concrete. Three concentric 
walls 8 in. thick and 80 ft high were run up during a continuous 
peration of seven days, the forms being continually jacked up. 

these was placed a floor of reinforced concrete, and the tank 

itonthat. Sufficient trackage had to be provided to unload 200 
rs of materials per day, and 75 miles of highway were built 





NORTHWESTERN SECTION 


Several members of other Sections were present at the October 6 
‘eeting of the Northwestern Section. Following dinner and the 
utroduction of these guests, J. Arthur Jensen, superintendent of 
the Minn« apolis Water Works, discussed the history and construc- 
‘on of the Minneapolis water system and the new water-softening 
pant. Mr. Jensen then introduced Edgar Johnson, assistant engi- 
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neer of the Minneapolis Water Department, who described some 
of the difficulties involved in furnishing satisfactory water 


PITTSBURGH SECTION 


On September 23d the members of the Pittsburgh Section met 
jointly with the civil engineering section of the Engineers Society 
of Western Pennsylvania to hear Lieut. Col. Lewis A. Pick, 
Corps of Engineers, U.S. Army, speak on ‘‘The Place of the Engi- 
neer in National Defense.’’ On the following day there was a good 
fellowship dinner, followed by a talk by Frank Roessing, Director of 
Public Works for Pittsburgh. Mr. Roessing discussed his recent 
observations in war-torn England, after which several former presi- 
dents of the Section and George S. Davison, Past-President and 
Honorary Member of the Society, spoke briefly. 

SAN FRANCISCO SECTION 

Plans for a series of seminars to prepare young engineers for the 
state examinations for civil engineering licenses were completed at 
the September 22d meeting of the Junior Forum, The technical 
program consisted of talks by H. C. Medbery, water purification 
engineer for the San Francisco Water Department, who spoke on 
the activities of the Purification Division of the Department; and 
R. A. Hattrup, engineer for the Standard Oil Company, who dis- 
cussed his experiences on a survey of the Iraq-Saudi—Arabian 
Boundary. Both are members of the Forum. The topic for 
general discussion was ‘‘Should the Federal Government Force a 
Settlement in Defense Production Strikes?”’ 


Sr. Louts SEcTION 


“The Effects of National Defense Activities on the St. Louis 
Defense Area’’ were discussed by C. H. Ellaby, president of the St. 
Louis Board of Public Service and chairman of the local committee 
on civilian defense. Mr. Ellaby described the increased employ- 
ment and better business conditions resulting from the defense ac- 
livities, but also showed that the development of large projects is 
causing critical sanitary conditions, severe housing and school 
shortages, and traffic problems. 


Tri-City SECTION 


The Tri-City Section began its fall activities with a smoker, which 
was held in Davenport, Iowa, on September 19. H. P. Warren, 
president of the Section, gave a short talk on the subject of ‘‘The 
Engineer and National Defense.’’ An additional feature of the 
evening was the showing of two sound films—‘‘Volcanoes in Ice’’ 
and ‘“‘Geological Work of Ice.’’ Refreshments and a general get- 
together concluded the meeting 


WISCONSIN SECTION 


At a meeting of the Section held on September 10 B. E. Brevik, 
structural engineer for the Portland Cement Association, showed a 
sound motion picture of the Pennsylvania Turnpike and one en- 
titled ‘‘Limited Ways.’’ Then Otto Rollman, consulting engineer 
of Green Bay, Wis., gave a talk on the Pennsylvania Turnpike. 
Mr. Rollman, who had served as one of the consultants on the proj- 
ect, described the construction problems and operation features 
involved and outlined the financial set-up. 





Data Compiled from 1941 Annual 
Reports of Student Chapters 


FOR THE PAST two years, CrviL ENGINEERING has carried tables 
of statistical data about the 121 Student Chapters, abstracted 
from their Annual Reports for the previous academic years. It 
is believed that this information for the school year 1940-1941 
will also be of interest to members of the Society, and the 
material accordingly appears on the following two pages. 

The thanks and congratulations of all members are due the 
Faculty Advisers and Contact Members whose names appear after 
the Chapters they worked with during the past year. There is 
ample evidence from former years that the aid so generously ex- 
tended by these men to the members of their respective Chapters 
not only has been instrumental in inducing many young engineers 
to join the Society but also has helped orient them in their early 
years in the profession. 
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ania State Col 69 35 13 238 11 2 5 012 6 2 5 16 8 0 O 66 11 5 H_N. Benkert H. J. Crumlish 
ania, Univ. of 18 7 1 1 i 4 mise =f 0 4 7 7 0 0 47 5 2 H.C. Berry Julius Adler 
ueh, Univ. of 50 46 24 3 4 17 122 0 12 15 13 10 0 oO 100 3 4 L.C. McCandliss N. B. Jacobs 
n Univ zs iil 8 41 0 0 5 0 8 O 8 5 3 5 2 0 79 6 O EB. K. Timby M. B. Case 
H. F. Harris 
ve Univ 103 68 6 400 0 3 3 0 5 0 0 17 29 56 1 O 55 17 6 C.A. Ellis M. R. Keefe 
selaer Poly. Inst 77 24 6 215 2 0 4 0 5 O 18 6 30 20 3 0 65 13 4 H. B. Compton J. P. Newton 
e Island State Col 24 #18 11 21 4 0 3 47 3 0 8 4 7 0 0 89 3 0 F. W. Stubbs, Jr. J. L. Murray 
17 14 15 , ee 2 2.89 @ 6 6 7 4 0 0 81 2 O L. B. Ryon, Jr 5S. W. Oberg 
Poly. Inst 17 (16 6 9 0 2 1 7 3 0 5 7 5 0 0 89 3 0 R. E, Hutchins Fred Kellam 
ers Univ 23 «16 6 189 1 0 ] 0 6 3 3 Ss 6 4 2 0 64 4 2 F.C. Mirgain Morris Goodkind 
J. E. Crabielf 
ara, Univ. of 18 12 11 23 5 1 4 : 2 Ss 5 4 6 3 0 O 86 3 0 E. C. Flynn M. H. Antonacci 
emson A.&M. Col. of 68 37 ll 27 s 2 2 010 1 0 24 28 6 0 O 84 5 O H. E. Glenn B. A. Morgan 
Carolina, Univ. of 24 14 14 10 0 1 1 : 2 0 3 11 10 0 0 3 0 W.E. Rowe r. K. Legaré 
Dakota State Col 37 «18 7 23 1 3 2 0 6 0 17 7 8 5 0 O 77 3 O H. B. Blodgett 1. L. Sorbill 
k. State Sch. of Mines 25 15 ) s 1 0 2 .— § 0 8 8 4 0 O 74 2 2 E. D. Dake A. Chenoweth 
J. R. Clantont 
hern Calif., Univ. of 37 26 8 0 3 2 3 0 8 1 9 12 11 0 0 O 70 $3 1 R. M. Fox W. W. Hurlbut 
thern Methodist Univ 34 «#214 23 138 15 2 7 612 4 0 12 15 7 0 0 78 2 1 S. Thompson L. R. Ferguson 
ford Univ 37 15 22 74 0 1 s 010 1 0 0 u 10 18 O 8&6 8 4 H.A. Williams A. L. Trowbridge 
L. B. Reynolds* 
warthmore Col 22 4 7 0 4 09 1 7 10 2 3 0 0 100 2 O S&S. T. Carpenter Barclay White 
racuse Univ 30 22 Ss 11 es. 2 Be F 0 i) 13 8 O 0 97 5 0 C.S. Camp G. D. Holmes 
see, Univ. of 31 17 17 24 3 2 4 016 4 0 7 12 ll ‘6 aa 7 2 A. T. Granger Cc. E. Nichols 
14 H. Southerlandt 
4 & M. Col. of 145 64 15 36 6 4 5 112 3 20 29 46 49 1 0 43 14 O J.T. L. McNew O. A. Seward 
F. J. Bensont 
Tech. Col 44 (O16 10 8 3 1 ) 0 9 2 2 5 14 13 0 0 41 4 3 G. W. Parkhill H. N. Roberts 
I of 56 «28 12 60 2 5 1 1 1 0 4 25 26 0 0 34 10 O J.A. Focht P. A. Welty 
( 28 6 5 9 2 1 2 1 4 1 1 7 10 10 0 O 68 5 1 F. H. Crabtree 1. S. Crandall! 
c 27 18 38 576 3 3 6 23 0 0 10 ll 6 0 O 100 at bs D. Derickson E. S. Bres 
( 16 #15 7 10 7 0 3 S. 2 ¢@ 0 2 ‘ 6 0 0 47 3 2 W.C. Taylor H. V. Gulick 
C. W. Daviest 
tah State Agri. Col 94 36 21 116 7 1 8 7 5&5 1 24 13 23 34 0 0 100 5 O G. D. Clyde ©. C. Lockhart 
{ of 
t Univ 22 16 17 0 6 0 0 123 0 5 9 ~ 0 0 96 3 1 W.A. Coolidge L. R. Currey, Jr 
Univ. of 10 10 6 23 4 1 1 0 4 5 0 4 2 4 0 0 9 2 2 G. F. Eckhard G. E. Rickard 
rl 13 13 16 27 4 3 1 716 2 0 4 5 4 0 O 100 2 0 Jj. A. Oakey J. J. Sweeney 
Inst 184 184 10 100 29 0 0 110 1 0 82 66 36 0 O 100 3 3 J. A. Anderson E. M. Hastings 
R. A. Marr, Jr.* 

y. Inst 46 44 20 0 8 3 1 4 6 O 0 14 16 16 0 O 43 1 3 R. B.H. Begg F. P. Turner 
rg niv. of 20 30 E. W. Saunders A. J. Saville 
Vashir 1, State Col. of 53 26 15 40 3 3 7 0 14 14 5 12 20 16 0 0 66 3 2 H. E. Phelps T. H. Judd 

Univ 20 16 10 125 1 0 4 0 8 2 0 4 10 6 0 O 100 3 1 E. O. Sweetser 1. E. Vollmar 

Univ. of 55 «429 12 52 1 4 6 0 8 2 0 3 18 33 1 O 57 14 3 PF. Rhodes, Jr W. D. Shannon 
ia Univ 16 14 30 1 56 0 2 5 30 1 0 0 12 4 0 O 100 5 1 Harry ©. Cole 

Univ. of 85 37 9 113 0 4 10 Ss 8-3 '° 5 22 40 3 0 48 7 & A. T. Lenz H, 0. Lord 
Vorcester Poly, Inst 35 25 Ss 28 6 1 4 27 & 0 16 9 10 O 0 85 5 0 C. F. Meyer J. A. Tosi 

niv. of 77 39 12 0 2 2 4 210 O 0 20 26 31 0 O 04 . H. T. Person E. K. Nelson 

ity 17 13 10 1371* & 3 5 0 6 2 0 0 11 5 1 0 13 1 R.H. Suttie C. E. Smith 

Grant Robleyt 
5,328 1,480 13,816 627 175 523 118 344 1,096 1,798 1,827 134 100 73 
: 200 at Annual Spring Engineering Prof. Williams is away from school ?Colonel Marr appointed Faculty Adviser, 
. » Chapter membership is limited to Junior, Senior March 1941 
“ ntact Member and Graduate students Sophomores—general college students 
ontact Member Mr. Case is Contact Member for first term, Mr Number of eligible Sophomores and Junior 


nolds is Acting Faculty Adviser, as Harris for second unknown ¢ Given in summer 











Student Chapter Annual Reports 


Abstracts of 1940-1941 Reports from the Western and Northern Districts as Provided by the Society's Committee 
Student Chapters. Abstracts from the Southern District Appeared in the October Issue, and 
Abstracts from the Eastern District Are Scheduled for December 








UNIVERSITY OF COLORADO 


Che University of Colorado reports an outstandingly successful 
yeal illy student papers comprise a major part of the Chap 
) al ci ig the past year the Chapter presented a 
! ‘ f nationally known speakers who discussed a variety of 
topi \ number of interesting displays were exhibited by the 
Chapter at tl innual Engineers’ Day celebration 
Che fact that most of the graduating seniors have applied for 
embership in the Society is evidence that the members of the 
Chapter are taking increased cognizance of the value of participa 
m1 ™ iffai 
CALIFORNIA INSTITUTE OF TECHNOLOGY 
luring the past year there was a material increase in student 
interest in the California Institute of Technology Chapter. High 


points in the year's activities included field trips, a joint meeting 
with the Los Angeles Section, and an Exhibit Day to demon 
rate to the public the interest and activities of the members of 


the Student Chapter 
COLORADO STATE COLLEGI 


Che Colorado State College Student Chapter is now well organ 
ized and functioning smoothly During the year a number of 
prominent engineers appeared on the program. That the graduates 
are becoming professionally conscious is evidenced by the fact that 


17 out of 22 seniors applied for Junior membership in the Society 


UNIVERSITY OF IDAHO 


Major contributing factors to the success of the program of the 
University of Idaho Student Chapter were the ability of the speak 
ers and the variety of their subjects lalks and illustrated lec — 
tures were presented in the structural, sanitary, and highway engi reset Eel ce 
neering fields. Perhaps the outstanding function of the year was 
a joint meeting on the Idaho campus, at which the Washington 
State College Chapter and the Spokane Section were entertained 

Although high-pressure methods were not used, all graduating WorKING Mopet or DENVER FILTER UNIT 
have applied for Junior membership in the Society Displayed by University of Colorado Chapter on Engineers’ Day 





seniors 








Cur Unrversity or Ipano Cuaprer Is Host To THE WASHINGTON STATE COLLEGE CHAPTER AND THE SPOKAN® SECTION 


034 
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sITY OF ARIZONA 


| ing the chaotic con 
lee the world and the 
terest in national 
the University of 
1, udent Chapter used 
— ‘ydent engineer’s place in 
lefense as the theme 
rograms during the 
' Speakers were selected 
sh 1 idea of presenting 
hases of this general 


h lights of the year’s ac 
vities were an annuai field 

-nonsored by the Chapter, 
yrticipation in two meetings 
the Arizona Section and 
the Roads and Street Con 
e. and the winning of 
for campus activities 


ra 
iwalU» 
Chapter was the leading 
fessional organization on 


ampus 
KANSAS STATE COLLEGI 


\ number of excellent speak 

appeared on the program 
the Kansas State Agricul 
ral College Student Chapter, 


ind the Chapter reports an interesting and profitable year. An 
ievernent of the Chapter was the winning of a gold cup award 
the outstanding exhibit at the Engineers’ Open House. The 


tral feature of the exhibit was a structural and bridge display 
with models and dioramas showing the development of structural 


neering over a period of 2,500 years 


New Mexico State COLLEGE 


Inasmuch as most of the programs of the New Mexico State Col 
Student Chapter are provided by the members, and academic 





Day 





redit ts allowed for this work, attendance is compulsory for seniors 
During the year, several short inspection trips were made. The 
ivi engineering exhibit at the annual Engineers’ Day exercises 


mstit lan outstanding contribution to the success of the event 


MONTANA STATE COLLEGE 
le past year the program of the Montana State College 
apt 4s composed entirely of student papers and the So 
) ires. Attendance at meetings is required of juniors and 








PRIZE-WINNING MopEL OF DAM AND APPURTENANT STRUCTURES 
EXHIBITED BY New Mexico STATE COLLEGE CHAPTER 





MEMBERS OF THE UNIVERSITY OF ARIZONA CHAPTER 


seniors. Although membership in the Chapter is optional, all 
eligible students were members 


UNIVERSITY OF NEBRASKA 


Each senior student in the University of Nebraska Student Chap 
ter may select a member of the Nebraska Section to serve as his 
sponsor. The sponsor then assists the student by giving him per 
sonal advice and suggestions. This plan has resulted in much good 
to the Nebraska students 

On April 2 A. P. Richmond, Jr., Assistant to the Secretary, who 
was then engaged on a classification survey for the 
engineering department of the state, addressed the 
Chapter on ‘“What’s Ahead for the Graduate.’’ 
Particular emphasis was placed on keeping up with 
the times, continued study after graduation, and 
the wisdom of devoting a part of one’s income to 
professional advancement 


UNIVERSITY OF New Mexico 


During the past year, there was a marked in 
crease in interest in the University of New Mexico 
Chapter Four joint meetings with the New 
Mexico Section, a field inspection trip to Conchas 
Dam and the Tucumeari Irrigation Project as 
guests of the New Mexico Section, and the attend 
ance of some of the members at the Rocky Moun 
tain Regional Student Chapter Conference at 
Laramie, Wyo., stimulated interest and developed 
a closer relationship between students and prac 
ticing engineers. The cooperation of the New 
Mexico Section contributed materially to the suc 
cess of the Chapter 


UNIVERSITY OF KANSAS 


The enthusiasm, cooperation, and active partici 
pation of Chapter members offset a decrease in 
membership in the University of Kansas Chapter, 
which reports an enjoyable and successful year 
An unusual number of excellent speakers, participation in the Mid 
Continent Conference of Student Chapters at the University of 
Missouri, and a joint meeting with the Kansas City Section were 
features of the year 

UNIVERSITY OF NorRTH DAKOTA 

‘We started the year with nine members his has now been 

increased to eighteen 
Included in the year’s activities was a dinner meeting, at which 
several of the Chapter and faculty members at North Dakota 


Ee 





PR ee 
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State College were guests. The annual inspection trip included UNIVERSITY OF SANTA CLARA 

the spring meeting of the Northwestern Section at Minneapolis, The University of Santa Clara Student Chapter progra:, for » 
i at which Daniel W. Mead was speaker. Inspection tours were year consisted of addresses by students, visiting speakers, and 
: made of the new sewage-treatment plant of the Minneapolis-St Faculty Adviser. A joint meeting was held with the Stanford Cy 

. . : ’ nay 

| Paul Sanitary District, and the St. Anthony Falls Hydraulic Labo- ter, and the Chapter also participated in meetings of the San Pra: 
: ratory, as well as several of the University of Minnesota engineer- cisco Section. Three all-day inspection trips proved ; Specia 

ing ja oratories.’ interest. * 





Soutu Dakota STATE COLLEGE 


Nortu Dakota STATE COLLEGE 
During the year the North Dakota State College Student Chap 
ter presented a program consisting mainly of student papers. Sev- 
eral visits of inspection were made during the year, including a 
week's automobile trip through the Black Hills of South Dakota to 
study engineering methods used in the development of Black Hills 


Due to the fact that several faculty members and a number 
students entered the service of the country during the year. y) 
South Dakota State College Student Chapter functioned yng¢,. 
unusual handicaps. Nevertheless the Chapter enjoyed a success 
year. Quarterly engineering dinner meetings sponsored by 4 
Student Chapter were enjoyed. Perhaps the outstanding event 
the year was the all-engineers’ dinner meeting held on Decembe, : 
at which Vice-President James L. Ferebee spoke. 


ee eee 


Souta DAKOTA STATE SCHOOL OF MINES 

The Student Chapter at the South Dakota State School of Min, 
strives to bring student engineers in closer contact with actual eng; 
neering problems. The Chapter has been fortunate in securin 
able engineering speakers, but because of the distance of the schoo) 
from large engineering projects it has been obliged to confine ;; 
spection trips to points of effgineering interest in the immedia: 
locality of the school. During the years the seniors and juniors ha 
many opportunities to do outside work of an engineering natur; 





UNIVERSITY OF SOUTHERN CALIFORNIA 
“Throughout the year the University of Southern Californi, 
Student Chapter carried out an interesting and varied prograr 
The Chapter was active on the campus and organized a numbe- 
of social events, which have tended to a unification of the ci 


Reapy TO DerscEND THE ELLISON SHAFT AT 
rHe HomestaKe Go_p MINE 


North Dakota State College Group on Field Trip 


resources. High lights of the trip included a visit to the Home engineering students and have promoted loyalty, a spirit of coo; 
stake Mine (the largest gold mine in North America) at Lead, eration, and enthusiasm.” 

S.Dak.: the Utah-Idaho sugar beet plant at Belle Fourche, S.Dak STANFORD UNIVERSITY 

the Belle Fourche irrigation system; Orman Dam; and the South Business and social meetings, inspection trips, and attendan 
Dakota Bad Lands. Different members of the Chapter contributed at meetings of the San Francisco Section comprised the chief actiy 
interesting accounts of the various projects visited, and these were ties of the Stanford University Chapter. The social meetings wer 
included in the annual report both recreational and educational, and most of them were held a 


the homes of faculty members. Inspection trips to projects und 


OKLAHOMA AGRICULTURAL AND MECHANICAL COLLEGE ; hep 
construction added to the interest of classroom study. The S& 


Activities of » Oklahoma Agricultural and Mechanical Col : —* . : . ‘ 
A — ‘te - the kl r - : eo ch the U tion meetings in San Francisco not only afforded the Student Cha; 
ge Stude apter included ¢ nt meeting with the University : 
+ Okioh ent pee = G ae 2 - “. = s 1 > ter members an opportunity to hear excellent speakers, but als 

é a Student apter, the annual “‘tea sip,” and the an ' : - 

. 1 ae oe ao mater, tne , : ' - ths made it possible for them to meet and converse informally wit 
al bs “2 ‘rs were enjoyed on alternate months during ‘ : . 
nual Danquet MORES Were CUOTSE © . . - S prominent engineers. Often this helps the students a great dea 

the school year : : : 
in getting jobs upon graduation 
UNIVERSITY OF OKLAHOMA Other activities included a reunion of original Student Chapt 
During the past year the University of Oklahoma Student Chap at Stanford University. This reunion was a joint celebration 


ter had a number of interesting meetings, at most of which a speaker the thirty-fifth anniversary of the Associated Engineers and t! 
was heard. The meetings were conducted in an informal manner twentieth anniversary of the founding of the first Student Chapt 
that added to the enjoyment of the occasion. During the year the of the American Society of Civil Engineers 

' members of the Chapter visited the Denison Dam 
on the Red River near Denison, Tex 


OREGON STATE COLLEGE 


During the past year the policy of the Oregon 
State Chapter has been to offer a program of tech 


: » 
. o— " > . v4 >» 
nical, professional, and social development This ; ARS! r 
was accomplished by monthly meetings, Sunday ; a 7 - i¢ 
breakfast meetings, organized field trips, and active Z { ee 5° 
- a ee ba” rrp, ar mo 
¥ al vt y _ 
— 


participation in the social events of the college - 
Freedom in organization and activity has developed ; (S - ) ee e ¥ ; Gs 
tudent initiative and leadership. C. B. McCullough, . ee 
Contact Member for the Chapter, has devoted a 7 
considerable amount of time to interviews with 
Chapter members, especially seniors. These inter 





views proved to be inspiring and of much value to 
the students 


rue Rice INSTITUTE 
rhe activities of the past year were interesting and 
beneficial to the members of the Rice Institute Chap 
ter. The technical programs consisted of papers by 
Chapter members, addresses by Society members, 
the showing of a number of films, and an inspection 


trip \ boat party and a barbecue comprised the 
social activities of the Chapter STANFORD UNIVERSITY Group AT FRIANT DAM AGGREGATE PLANT 
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iIAPTER AT TEXAS 
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SOUTHERN Metruopist UNIVERSITY 


‘though a young Student Chapter, the Southern Methodist 
niversity Chapter has had a long existence as a civil engineering 
iety and therefore has traditions that are of importance in the 

f y active group. The Dallas Sub-Section of the Texas 
is taken keen interest in the Chapter not only in providing 
wit in attending meetings 


At ber of large federal jobs are under way in the vicinity of 


vith the result that opportunities for interesting and edu 


alia 


j= 
A, 


. 


* 
~—* 





CLOVER-LEAF INTERSECTION DISPLAYED BY SOUTHERN 
Mernopist UNIVERSITY AT ENGINEERS’ OPEN Houst 


nal field trips were numerous. The Southern Methodist 
rsity Chapter was host to visiting Chapter members during 
eeting of the Texas Section in Dallas and Denison 


Texas AGRICULTURAL AND MECHANICAL COLLEGE 
Student Chapter at the Agricultural and Mechanical Col 
ge of Texas enjoyed an active year. A varied program was pre 
ed by students and faculty and outside speakers. Other activi 
onsisted of an inspection trip to Denison Dam and to Dallas, 
attendance at the Texas Conference of Student Chapters, a 
upter dance, a benefit show, a barbecue, participation in the 


ngineers’ Day exercises, and a banquet to close the year’s activi 


The successful outcome of a number of these projects pro 
i the sum of $450 which was used to defray the traveling ex 

of 13 students who attended the Spring Meeting of the 
Numerous places of interest were visited en 
route, and in spite of the traveling distance 
involved the Chapter had the third 
largest delegation of students present 
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Texas TECHNOLOGICAL COLLEG! 


A smoker held early in the year served as a get-acquainted meet 
ing. Asa rule, the regular meetings throughout the year were well 
attended and interesting. The Chapter functioned well in its rela 
tions with other groups on the campus and was responsible for the 
civil engineering section in the Annual Engineer's Show ren 
members attended the Conference of Texas Student Chapters, 
which was held in conjunction with the spring meeting of the Texas 
Section. 


UNIVERSITY OF TEXAS 


Off to a good start with a get-acquainted meeting, the University 
of Texas Student Chapter enjoyed another successful year. The 
Chapter built a large sun dial on the campus in honor of Assistant 
Dean E. C. H. Bantel. Miscellaneous activities of the Chapter 
included an inspection trip to Marshall Ford Dam, a banquet and 
play, participation in the spring meeting of the Texas Section, and 
a civil engineering party 


Uran Stare AGRICULTURAL COLLEGE | 


The aim of the Utah State Agricultural College Student Chap | 
ter was to provide a well-diversified program, encourage maximum ! 
participation in Chapter and school functions, and conduct Chap 
ter affairs in a dignified manner. The senior class adopted a dis 
tinctive jacket with the Society emblem, and the Chapter teams 
were consistent winners in intramural sports 

There was definite improvement in Chapter activities, and the 
major acomplishments of the Chapter were 100% membership, 
wider participation in college activities, and increased prestige on 
the campus 


WASHINGTON STATE COLLEGE 


Technical programs for the past year at Washington State Col 
lege were varied and touched numerous phases of the civil engi 
neering field. Particular effort was made to emphasize the pro 
fessional spirit of the Chapter members. As a service to the alumni 
and the college, the members of the Chapter are preparing a di 
rectory of all Washington State College civil engineering graduates 


UNIVERSITY OF WASHINGTON 


An interesting series of lectures by outside speakers, inspection 
trips, a joint banquet with the Seattle Section, and an opportunity 
to observe at first hand the unfortunate collapse of the Tacoma 
Narrows Bridge made the past year eventful for the University of 
Washington Student Chapter. The bridge disaster emphasized 
dramatically the importance of proper design and stimulated inter 
est in the more academic phases of the problem 

On May 19 and 20 the senior civil engineering class of Utah Stat 
College visited Seattle, and the University of Washington Chapter 
assisted in making arrangements to entertain the guests. Represen 
tatives of the Chapter and the Utah State delegation attended 
the annual joint banquet of the Seattle and Tacoma Sections 

Each year the University of Washington Student Chapter pub 
lishes a Society student directory 
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MEMBERS AND GUESTS OF THE PENNSYLVANIA STATE COLLEGE STUDENT CHAPTER AT ANNUAL BANQUET 


rhe occasion was so thoroughly enjoyed that the Section yo: 


PENNSYLVANIA STATE COLLEG! 
One of the distinctive features of our Chapter, and one in which "animously to make the joint dinner an annual affair, com 
considerable pride is taken, is the publication for each meeting of | ™entary to all members of the Chapter and the Section. The p: 
a news sheet called The Tripod. For 12 consecutive years this tam for this year’s dinner deviated somewhat from its usual 


publication has been edited and published by a committee of Chap tom of having an outside speaker. Instead four members of t! 
Chapter presented a debate on the proposition, ‘‘That the Nati 


ter members This year there were co-editors so that the work 
would be divided between two men. Publications for the meetings of the Western Hemisphere Should Form a Permanent Unior 
nrenared hy eas , ternate ieciue 7. . 
were prepared by each editor for alternate issu UNIVERSITY OF WYOMING 
Jay Risser, treasurer of the Chapter, arranged a novelty quiz 
: rhe opportunity to serve as host at the Rocky Mountain ( 
program following the annual banquet Chis brief battle of wits Pc . : 
a - ference of Student Chapters was the high light of the year for t 
was enjoyed by all who participated. Dr. Harold Westlake, of . ' . 
a University of Wyoming Chapter. The total attendance of 142 
the speech department at the college, was the guest speaker - : : : , 
-- ; cluded 50 Chapter members. Other activities consisted of 
His talk was very timely, since for the first time a speech course ache - 
Engineers’ Ball, Engineers’ Open House, and the regular meeting 
is to be required in the curriculum for civil engineering students . : 
rhe sessions of greatest interest proved to be those at which vis 
Nr — yo ) 0o . 
UNIVERSITY OF DAYTON ing engineers addressed the Chapter. A joint meeting wit! 
On behalf of the Dayton Section, C. H. Stephens, Contact Wyoming Section and the Cheyenne Engineers Club afforded a 
Member for the Chapter, expressed keen interest in the Chapter opportunity for the Chapter members to meet practicing engine: 
and announced that two students were to be the guests of the Sec : : 
Ouro NORTHERN UNIVERSITY 





tion at each of the monthly luncheons. All the juniors and seniors 
met with the Section on January 20 to hear W. F. Simpson, Ohio 
Valley Regional Engineer, on “‘Land Use and Flood Control 

The close connection between the Dayton Section and the 
Student Chapter goes back to 1938, when the Section feted the en 


Some of the Ohio Northern University Chapter meetings w 
enlivened by quiz contests between the seniors and juniors of 
department on engineering subjects. These contests pro 
very interesting and enjoyable and constitute an effective m 


tire Chapter in recognition of the fact that it had earned the cov of maintaining interest in engineering subjects 
eted Letter of Commendation from the President of the Society Case ScHOoL OF APPLIED SCIENCE 

During the past year the Chapter meetings at the Case 
suffered from a lack of speakers. It was a difficult problem to 
tain outside speakers, as so many engineers are involved in th 
tional defense program. Thus only two outside speakers w 
available, and talks by faculty members and motion pictures 


pertinent subjects were substituted 


UNIVERSITY OF ILLINOIS 
“Freshman Activity Night” was one of the high lights of 
school year at the University of Illinois, and the Student Chay 
was represented by an unusually comprehensive display. ! 
transit and level, together with stadia boards, range poles, le’ 
rods, and other accessories, attracted much attention from mem 
of the other schools as well as from prospective engineers A mo 
of Boulder Dam aroused much comment, and was a source of ma! 
questions. Blotters carrying a brief outline of the aims and @ 
tivities of the Student Chapter were distributed to the freshm« 


RENSSELAER POLYTECHNIC INSTITUTE 


The Rensselaer Polytechnic Institute Chapter, in its annua 
port, comments on the regional student conference, at which It * 
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MEMBERS OF THE UNIVERSITY oF Dayton StuDENT CHAPTER 








luring the past year 
to give a talk on their summer experiences 

Chapters have annual dinners with good speakers 
College 
wr Taylor's farm, which is quite successful 
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MEMBERS OF THE PURDUE UNIVERSITY STUDENT CHAPTER 


The Co 


Chapter boasted of 





rnel] Chapter requires its mem 
The Clarkson and 
rhe 
meeting, held at 

rhe Rensselaer 


the annual 


poke of increasing the membership dues for the coming 


\) and giving each member a Society badge 


MICHIGAN STAT 


student 


Ee COLLEGE 


lichigan State College Chapter reports variation from the 


tings in the form of bov 


et 
the spring Bowling con 
were held once a week 
and helped materially 
lationship Che soft-ball 
ued a chalk nge to the o 
The challenge was taken 
CARNEGIE INSTITUTI 


1N COLLEGI 


ntinued our program of 


ar the 


tion trips 
Institute makes it possil 
lisunique. During the 
Pitts! 
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muurgh region are sec 
second 
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would f 
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€THUOT 
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presents a in 


torm, just as he 
in addition, he 
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OF MINING 
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Student 
ize of $15 for 


i highway 


Chapter 
the 
arch bridge 
In 
Chapter also won second } 

a float entitled “Civil E 


best 


winter carnival 


ing Ahead.’ A large anvil 
round a student who sat with 
id showing. Two stud 


hammers stood nearby 





AND 


SnOW 


wling in the winter and soft-ball 
tests between the faculty and 
These gatherings proved very 
to promote a closer student 
games were started when the 
ther engineering groups on the 


up and resulted in several good 


oF TECHNOLOG\ 


weekly meetings, interspersed 


rhe size of the enrollment in our department 


le for us to carry on a program 
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jor 


a reward for work done upon 
these two 
was held for all civil engineer 
ing students 


projec's a social 


PURDUE UNIVERSITY 


The Purdue University 
Chapter has been very active 
during the past year in pro 
moting better feeling between 
the students and the faculty 
The purpose of the Student 
Chapter as set forth in the 
Manual for Student Chapters 
is ‘to afford the beginnings of 
professional 
The Purdue Chapter has done 
this very well by having 
many speakers who are 
prominent in the field of civil 


associations.’ 


engineering as guest speakers 
The Chapter also fosters the 
presentation of engineering 
papers by the student mem 
bers 

Every Civil from 
is required to go to summer 


Purdue 


surveying camp for two 
months during one of his 
vacations rhis camp is a 
great aid in making the 


School of Civil Engineering the best-knit school on the campus." 

Special features included a get-together meeting in the fall and 
the annual civil engineering banquet held in the spring, at which 
the Chapter is host to the Indiana Section 


UNIVERSITY OF WISCONSIN 


Che University of Wisconsin Student Chapter has just com 
pleted a very successful and spirited year. Characterized by the 
enthusiastic and active participation of its members in the affairs 
of the civil engineering school as well as the entire engineering col 
lege, the Chapter has made important progress. The meetings were 
made attractive by the combination of a diversified program of 
talks, trip. Bulletin board 
announcements, notices in the daily school paper, and short talks 
in the classrooms provided effective publicity The number of 
the meetings is indicative 


several banquets, and an inspection 


visitors and faculty in attendance at 
of the well-rounded and interesting programs, which were made 
possible only by the earnest effort put forth by the officers and the 
fine cooperation received from the members and faculty 
[he success of the annual Engineering Exposition of the Col 

lege of Engineering was due in no small part to the participation of 
the Chapter Che Chapter sponsored about ten exhibit of 
practical as well as technical interest Of special interest was 
the water supply exhibit showing the relation of scientific water 


softeaing methods to soap and linen savings 
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December 


FLEXIBILITY in sewage treatment for 
army camps is the subject of a paper by 
Prof. Rolf Eliassen, Associate Professor of 
Sanitary Engineering at New York Uni 
versity. Of vital importance to the coun- 
try is the proper treatment and disposal 
of sewage in the large new camps being 
constructed to house our growing army 
Many of these camps are in the South, 
where high temperatures and swampy 
ground make the problem more complex. 
This is a practical as well as a theoretical 
matter with Professor Eliassen because 
he is now acting as sanitary engineer for 
the firm of Parsons, Klapp, Brinckerhoff 
and Douglas, who are actively engaged in 
this work for our armed forces 

In an allied field is the paper by George 
L. Hall, chief engineer of the Maryland 
State Department of Health, telling of the 
precautions that make it possible to eat 
Chesapeake Bay oysters and _ shellfish 
without danger of typhoid. A large group 
of people around Chesapeake Bay earn 
their living in this industry and these shell 
fish are used over a wide area in the eastern 
part of the United States. Pollution 
would have far-reaching and disastrous 
effect and the work described by Mr. Hall 
is of an importance far beyond the tech 
nical field 

Unique construction work is described 
by Anton Tedesko in his paper, “Wide 
Span Hangars for the U.S. Navy.”” These 
monumental hangars made of arching con 
crete illustrate a case where design was 
modified to facilitate and cheapen the form 
work. As a result the finished structures 
were completed at a minimum cost and 
maximum speed. If release of this paper 
it secured from the Navy Department it 
will be included in the December issue 

Foundation studies for the proposed 
harbor steam plant in the City of Los 
Angeles is described in a paper by W. F 
Swiger. In order to build this large struc 
ture on fill deposited as a result of dredging 
work in the harbor, it was necessary to 
make extensive foundation tests. Special 
apparatus was set up, and the results dic 
tated the building foundations now under 
construction, 

In addition there will be other papers 
on a variety of subjects, including several 
from Society meetings. 





Réthi Pencil Drawings on 
Page of Special Interest 


We Ake again fortunate to be able to 
reproduce some of Miss Lili Réthi’s ex- 
cellent engineering drawings. The repro- 
ductions on this month's Page of Special 
Interest show some of the operations en- 
tailed in moving a steel-framed brick-faced 
5-story building a distance of 60 ft to make 


way for the new East River Drive in New 
York City. A detailed description of this 
operation is given in the article by Charles 
B. Spencer, M. Am. Soc. C.E., on page 659 
of this issue. 

Miss Réthi has specialized in sketching 
engineering subjects, thereby making her 
work especially adaptable to our CrviL 
ENGINEERING publication. See Pages of 
Special Interest for March and September 
1941 for other examples of her work. 





Edwin H. Colpitts Becomes 
Director of Engineering 
Foundation 


On October 1, Dr. Edwin H. Colpitts 
became Director of the Engineering Foun- 
dation, succeeding the late Otis E. Hovey, 
Hon. M. Am. Soc. C.E. 

A Canadian by birth, Dr. Colpitts was 
educated at Harvard University, where he 
taught in the early years of his career. 
From 1899 to 1907 he was with the Ameri- 
can Telephone and Telegraph Company, 
and from the latter year until 1917 served 
as research engineer for the Western Elec- 
tric Company, in New York City. He 
was assistant chief engineer of the latter 
company until 1924, when he returned to 
the American Telephone and Telegraph 
Company as assistant vice-president. 
After ten years in this capacity he became 
vice-president to the Bell Laboratories, 
serving until his retirement in 1937. 

Widely known for his telephonic inven 
tions and for his researches in telegraphy 
and telephony, Dr. Colpitts is the author 
of numerous works on these subjects 
His various technical affiliations include 
membership in the American Institute of 
Flectrical Engineers 


Free Lecture Program at 
Columbia University 

Tue Department of Civil Engineering 
at Columbia University has just an- 
nounced the current program of the Hy- 
draulic and Fluid Mechanics Colloquium, 
which it has been sponsoring for several 
years. These meetings are open, free of 
all fees and formalities, to engineers and 
others interested in keeping in touch with 
recent trends, researches, and develop- 
ments in the field of advanced hydraulics, 
fluid mechanics, and hydraulic engineer- 
ing. The lectures are given by eminent 
authorities in this field and are followed by 
open discussion. The program for the 
current year includes: 

October 21—-Boris A, Bakhmeteff, Pro- 
fessor of Civil Engineering, Columbia 
University. 

November 18—-William P. Creager, Con- 
sulting Engineer, Buffalo, N.Y. 

December 16—-Fred C. Scobey, Irriga- 
tion Engineer, U.S. Department of 
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Agriculture, and Chairman, Hydray 
lics Division, Am. Soc. C_E., Denyer 
Colo. , 

January 20—Robert T. Knapp, Associ 
ate Professor of Hydraulic Engineer 
ing, California Institute of Tech 
nology, Pasadena, Calif. 


The meetings are held in Room 402 o/ 
the Engineering Building, at 8:00 p.m 
Inquiries should be addressed to the secre 
tary, Department of Civil Engineering 
Engineering Building, Columbia Unive, 
sity, New York, N.Y. 





Prof. N. G. Neare’s Column 
Conducted by 


R. Rosinson Rowe, M. Am. Soc CFE 


“WE ENGINEERS,” said Professor 
Neare, “‘are noted for our respect for fact 
Two months ago I propounded a problem 
suggested by a confidential report from my 
European correspondent, Alenfer de I’ Ax. 
reflecting on communiqués of contradi 
tators (which still are concocted from th 
same ingredients of propaganda, prema 
ture conclusion, blind or bland exaggera 
tion, and wishful or wistful thinking). Th: 
fact of this report was somewhat elusiv: 
Did any of you find it?’’ 

“T for one,”’ answered Joe Kerr. “The 
general captured only 144 Slavs, but hid 
the pitiful number behind the word 
‘horde.. When one escaped from th 
square phalanx, the others could be ar 
ranged in 13 equal groups or in a column o/ 
elevens. The correspondent's name is my 
sentiment, exactly.” 

*‘Mine, too,”’ agreed Cal Klater, “bu 
there were more Slavs. Those 13 equal 
groups had to be square groups, becaus 
the column was 13 times as long as it was 
wide. So the conditions may be « 
pressed: 


a? — 1 = 13a? = 11d 


“The first equality is a Diophantic in 
Pellian form, for which there are an in 
finitude of solutions (besides the obvious 
x = 1). The least does not qualify; for 
the next, a is divisible by 11, giving th 
number of Slavs (x?) as 709,639,444,80! 
So the general claimed to have captured 
the entire population of Russia 4,0! 
times over!” 

“That explains why I missed the bus, 
put in Amos Keatow. “‘I tried all squares 
up to 16,000,000, the strength of the 
Slav army, but none would work So l 
gave up after 17 nights of frustration 

“You make the general too modest, 


added one of our Life Members. “Al! 
the conditions can be encompassed b/ the 
one equation: 

x? — 1 = 1,5730° 7 


for which Cal has given the least solution 
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| like tbe mext larger, which is 2,014,352,- 
“46,467 47, 545,939,201." 

[ won't choose between them,”’ replied 
che Professor, “but let me read you a 
letter, for What it’s worth: 


Blitskrieg H. Q., 
F \ Neare, Goshskdarnski, 
Vew York, N.Y., U.S.A 74 July 1941 


IT’S A IE!ti! 

a agents short-wave from my secret North 
(merican station that it has been reported to 
-ou that my army captured only 709,639,444,801 
siavs. Some say 2,014,352,566,467 047,545,939. - 
1. Lies!! The captives really numbered 5,717, 
<a 147.600,551,577,114,920,334,955,963,201! 


jel 
rhis is seen immediately by the substitution of 2 
my lucky number) for # in the Slavindicator 


r ati 2 +1 
_3)i 68 — * )! 
+) Qo (- Ge =a F api 
i=90 
- 2 
12982" — 24 + ‘| weit 

ie 
every one of them was a communist. 


Heal 
(od the one who got away had red whiskers 


Heil 
Resp'y., 
Adolph 

pS My army isincredible; so am I. 

Via diplomathematic courier. 


Incidentally the letter was _ post- 
yarked ‘Pittsburgh.’ His general solu- 
tion is excellent, but I prefer my Slav- 
adde mupper : 


" » )! 
v 2n) 
, (2m — 24)'(24)! 


2 
421,200' « 421,201" ~ | .... (4) 


lonite we have an old friend in the role 
{ Guest Professor—J. W. Pickworth, the 
creator of Mac McMack. The floor is 
yours, Professor Pickworth.”’ 

Thank you, Noah. Even tho you 
allow two months, my problem is one that 
must be and was solved in two minutes 
and without pencil or slipstick. Hiram 
Flire, the army scout, was 16 miles north 
of his base headed west when he grazed 
another plane, jamming his rudder in a 
(wo-mile-radius left turn. In the next 
‘wo minutes Hi flew a complete circle; 
in the same two minutes he figured how 
to fly home. Neglecting deceleration for 
landing, at how many minutes after the 
accident did Hi Flire’s wheels touch the 
ground at his base?’’ 

Cal Klater is two precise first-nighters 
Richard Jenney and Frederick Pohle. The 
Life Member is David E. Hughes. There 
were 15 Joe Kerrs, two of whom withdrew by 
‘he next post. Adolph, incredibly, chose 
anonymity. Professor Neare has mimeoed 
) Solutions to Eqs. 1 and 2, showing deriva- 
ton of Eq. 4—available to the first 100 at 

i cents postpaid). | 





Brief Notes 


IN view of the existing national emer- 
geney, six national engineering societies 
have joined to organize the Engineers’ 


Defense Board. This organization will 
act as a central agency in providing the 
various branches of the country with en- 
gineering knowledge and experience on 
questions connected with military pre- 
paredness. The cooperating groups, in ad- 
dition to the four Founder Societies, are 
the Society of Automotive Engineers 
and the American Institute of Chemical 
Engineers. 


* . * * 


Previous issues of CrviL ENGINEERING 
have listed members of the Society who 
were awarded honorary degrees during 
the past commencement season. The So- 
ciety has now had word of two members 
honored this fall. On October 3 Henry S. 
Jacoby, Hon. M. Am. Soc. C.E., received 
the honorary degree of doctor of engineer- 
ing from Lehigh University at the celebra- 
tion of the seventy-fifth anniversary of 
the founding of the university. Professor 
Jacoby is an alumnus of the class of 1877. 
In recent months, also, Maj. Gen. Eugene 
Reybold, newly appointed Chief of Engi- 
neers of the U.S. Army, received the 
honorary degree of doctor of engineering 
from his alma mater, the University of 
Delaware. 





NEWS OF ENGINEERS 


Personal Items About Society Members 





STILL more members of the Society in 
the Officers Reserve Corps of the Army 
have been called to active duty. The 
list includes Maj. Oliver D. Keese, from 
office engineer in the Department of 
County Surveying and Engineering, Los 
Angeles, Calif., to the Headquarters of 
the West Coast Air Corps Training Cen- 
ter, Moffett Field, Calif.; Capt. Lloyd H. 
Flickinger, from Diablo Heights, Canal 
Zone, to the Office of the Constructing 
Quartermaster on the construction of the 
Kansas Ordnance Plant at Parsons, Kans. ; 
and Lt. Richard L. Powell, from assistant 
traffic engineer for Dallas, Tex., to the 
Office of the Constructing Quartermaster 
at Fort Sam Houston, Tex 

Similarly, in the U.S. Naval Reserve 
there are Lt. Comdr. Charles W. Nash, 
from the U.S. Engineer Department at 
Anchorage, Alaska, to the 13th Naval 
District at Seattle, Wash.; Lt. Deane E. 
Carberry, from associate engineer for the 
U.S. Bureau of Reclamation at Denver, 
Colo., to the 12th Naval District at San 
Francisco, Calif.; Lt. Frank B. Cressy, 
from associate highway engineer for the 
California State Department of Public 
Works, Los Angeles, Calif., to the head- 
quarters of the llth Naval District at 
San Diego, Calif.; Lt. James S. Marsh, 
from naval architect for W. C. Nickum 
and Sons, of Seattle, Wash., to the Naval 
Ammunition Depot at Burns City, Ind.; 
Lt. George N. Newhall, from assistant 
highway engineer for the U.S. Forest 
Service at San Francisco, to the Bureau of 
Yards and Docks in Washington, D.C ; 
Lt. Lloyd E. Root, from the Virginia 
Engineering Company at Newport News, 
Va., to the Bureau of Yards and Docks in 
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Washington, D.C.; Lt. William L. Sawyer, 
from associate professor of civil engineer- 
ing at the University of Florida, Gaines- 
ville, Fla., to the Naval Air Station at 
Jacksonville, Fla.; Lt. Robert S. Thomas, 
from associate engineer for the U.S. Bur- 
eau of Reclamation at Sacramento, Calif, 
to the 12th Naval District at San Fran- 
cisco; Lt, Roscoe E. Van Liew, from as- 
sociate engineer for the U.S. Bureau of 
Reclamation at Salt Lake City, Utah, to 
the Bureau of Yards and Docks in Wash 
ington, D.C.; and Lt. Abraham Verduin, 
from assistant engineer in the structural 
division of the Public Service Electricity 
and Gas Company, Newark, N.J., to the 
Norfolk Navy Yard at Portsmouth, Va. 


Cart D. Portiock has established a 
general consulting practice in Tacoma, 
Wash. Until recently he was chief engi- 
neer of the Public Service Commission, at 
Frankfort, Ky. 


Haywoop G. Dewey, Jr., after a year 
spent in hydraulic research in various 
parts of the country as Freeman Travel- 
ing Scholar for 1940-1941, has returned to 
his position as assistant engineer for the 
U.S. Bureau of Reclamation at Denver, 
Colo. 

Eucene P. Forrson, JR., captain, 
Corps of Engineers, U.S. Army, has been 
transferred from the 106th Engineers, 
Mississippi National Guard, Camp Bland. 
ing, Fla., to the Office of the Under Secre- 
tary of War in Washington, D.C. Before 
he was called to active duty Captain Fort- 
son was in the U.S. Waterways Experi- 
ment Station at Vicksburg, Miss. 


W. S. WALKER has resigned his position 
as consulting engineer for the Chamber of 
Commerce of Pittsburgh (Pa.) in order to 
become supervisor of the engineering 
mechanics courses at Pennsylvania State 
College. 


ARTHUR S. Hossy, for the past several 
years state supervisor of the New Jersey 
Stream and Waterways Survey, has been 
appointed Area Planning Engineer for the 
New Jersey section of the Public Works 
Reserve. 


Henry H. Jewett is now project di 
rector for Smith, Hinchman and Grylls, 
Inc., and Toltz, King and Day, Inc., 
architects and engineers, on the construc- 
tion of the Twin Cities Ordnance Plant at 
St. Paul, Minn. Until recently he was 
office engineer for A. Guthrie and Com 
pany and the Al Johnson Construction 
Company on the construction of the Iowa 
Ordnance Plant at Burlington, Iowa. 


Davip F. Grsoney, formerly district 
director of the WPA at Long Island City, 
N.Y., has been appointed director of the 
new WPA Division of Training and Re 
employment. 


FRANK R. BURNETTE has been pro- 
moted from the position of construction 
superintendent for the Carnegie-Illinois 
Steel Corporation, Pittsburgh, Pa., to 
that of assistant chief engineer. 


FREDERICK H. MCDONALD has resigned 
as industrial and development engineer 
for the South Carolina Public Service 


Authority in order to resume his private 
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consulting practice. He will open offices at 
1 Broad Street, Charleston, S.C 

Joun Kiorer, of New Orleans, La., is 
now supervising engineer of the engineer- 
ing division of the Reconstruction Finance 
Corporation, with headquarters in Wash- 
ington, D.C 

Cuaries H. Mortrer, for the past six 
years assistant to the vice-president and 
chief engineer of the Illinois Central Rail- 
road, Chicago, Ill., has been made chief 
engineer 

Artuur F. Perry, Jr. lieutenant com- 
mander, Civil Engineer Corps, U.S. Navy, 
has been transferred from the Naval Air 
Station at Jacksonville, Fla., to the Bur- 
eau of Yards and Docks in Washington, 
D.C. 

A. C. CLarRKe is now chief engineer of 
the Baltimore and Ohio Railroad, suc- 
ceeding the late Harry A. Lane. Until 
lately he was assistant chief engineer. 

A.rrep H. Baum, Jr., a member of the 
architectural and engineering firm of 
Baum and Froese, of St. Louis, Mo., has 
been appointed to the post of Building 
Commissioner of St. Louis. 

BERTRAM P. THOMAS recently resigned 
as chief engineer of the Inter-County 
River Improvement Commission, Sumner, 
Wash., in order to accept a national de- 
fense position with the Corps of Engi- 
neers, U.S. Army, at Seattle, Wash. 


J. A. McConnett has been appointed 
Northeastern Regional Director for the 
Public Works Administration, with head- 
quarters in Boston, Mass. He was 
formerly chief resident engineer inspector 
for the PWA at Everett, Mass 

Hucna J. Casey, lieutenant colonel, 
Corps of Engineers, U.S. Army, has been 
ordered to duty with the United States 
Forces in the Far East and will be sta- 
tioned at Manila, Philippine Islands. He 
was previously with the 10th Engineers at 
Fort Lewis, Wash. 

WaARDNER G. Scott, formerly head of 
the firm of Scott and Scott, of Lincoln, 
Nebr., has been made Nebraska state 
highway engineer. 


K. C. McFAaRLAND was recently ap 
pointed civil and hydraulic engineer in 
connection with the preparation of plans 
for an $11,000,000 hydroelectric project 
at Tacoma, Wash. 


Ray WARREN has resigned as city engi- 
neer and chief building inspector of 
Greensboro, N.C., in order to accept an 
appointment as executive director of the 
Greensboro Public Housing Authority 


James GIRAND, previously city engineer 
of Phoenix, Ariz., has accepted a position 
as office engineer for Leeds, Hill, Barnard 
and Jewett (Los Angeles consulting engi- 
neers) on cantonment construction at 
Santa Maria, Calif. 


Haron C. HicKMAN is now head of the 
flood control and hydraulic engineering 
section of the U.S. Engineer Office at De- 
troit, Mich. 


J. L. Lanpb, materials engineer for the 
Alabama State Highway Department at 
Montgomery, has accepted a position with 


the federal government in Washington, 
D.C. 


Freperick B. Duis retired on October 
31 after many years in the civilian employ 
of the U.S. Engineer Office. Mr. Duis 
entered the service as a surveyman in 1895 
and, at the time of his retirement, was 
principal engineer at Cincinnati, Ohio. 


Tuomas P. Lynecn, chief engineer of 
grade-crossing elimination for the New 
York Central Railroad at Dunkirk, N.Y., 
has been appointed resident engineer on 
the construction of a $6,000,000 army 
depot to be erected near Albany, N.Y. 
Water L. Morse, special assistant 
engineer for the New York Central in New 
York City, will succeed Mr. Lynch at 
Dunkirk. 


O. Y. Leonarp, of the New York engi- 
neering firm, Lewis and Leonard, is now 
job engineer in Bermuda for F. H. Mc- 
Graw and Company, contractors. 


Harvey L. VINCENT recently resigned 
as director of public works at Greenbelt, 
Md., in order to accept a position as as- 
sistant engineer with Lummus Company, 
contractors for the Maumelle Ordnance 
Works near Little Rock, Ark. 


CarL HuGo WALTHER has been pro- 
moted from the position of instructor in 
civil engineering at George Washington 
University to that of assistant professor 
of civil engineering. 

E. N. Noyes has resigned as chief engi- 
neer for the Eighth Construction Zone of 
the Quartermaster Corps, U.S. Army, in 
order to return to his private practice. 
Mr. Noyes is moving to Corpus Christi, 
Tex., where he will handle the Corpus 
Christi office of his engineering firm, 
Myers and Noyes of Dallas 

C. E. S. BARDSLEY is now on the staff of 
the Office of Engineering, Science, and 
Management Defense Training of the 
United States Office of Education, Wash- 
ington, D.C. He is also lecturing in the 
evening school at George Washington 
University. Professor Bardsley was for- 
merly in the engineering department at 
Oklahoma Agricultural and Mechanical 
College and, at the same time, maintained 
a consulting practice at Stillwater, Okla. 


Tuomas ANDREW JORDAN, assistant 
engineer of the American Bridge Com- 
pany, Chicago, Ill., has been appointed 
assistant division engineer of the Western 
division of the company. He succeeds 
F. W. Dencer, who is retiring after forty 
years of continuous service with the or- 
ganization. 

Epwarp R. Lacy until recently junior 
sanitary engineer in the Health and 
Safety Department of the TVA at Kings- 
ton, Tenn., has been appointed assistant 
sanitary engineer in the Reserve Corps of 
the Public Health Service. He is to be a 
member of the Malaria Control Commis- 
sion to be sent to China to work on the 
malaria problem arising in connection 
with the construction of the Burma- 
Yunnan Railroad. 

Georce F. Strou.o has been promoted 
from the position of instructor in civil 
engineering at George Washington Uni- 
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versity to that of assistant professor of 
civil engineering. 

Francis M. Baxt, district engineer fo, 
the U.S. Geological Survey at Atlanta 
Ga., has been transferred to the Cha: 
tanooga (Tenn.) Office of the Survey 
where he will be district engineer of the 
Water Resources Branch. He js being 
succeeded at Atlanta by M. T. Tromso 
who has been associate engineer for th, 
Survey at Boston, Mass. 


Georce K. Leonarp, formerly cpp. 
struction engineer for the Tennessee Valley 
Authority on Cherokee Dam, has been 
made project manager on the Hiwassee 
Project, the most recent defense under 
taking of the TVA. 





DECEASED 





CuarRLes Mervin Apams (M_ ‘9x) 
pioneer engineer of Bellingham, Wash. 
died there on August 31, 1941, at the age 
of 81. Long active in engineering work ip 
the West, he had served several terms as 
city engineer of Bellingham and as county 
engineer and surveyor of Whatcom 
County. Later (1927 to 1929) he served 
as municipal engineer in charge of the 
construction of a huge water-works and 





The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 











sewerage system in Santo Domingo City 
(now Ciudad Trujillo, Dominican Repub 
lic). 


GeorGE ELLSWORTH Barrows (M.’ |? 
valuation engineer of Buffalo, N.Y 
died on September 24, 1941. For over 
thirty years Mr. Barrows was a member 
of the Buffalo engineering firm of Ell 
worth, Barrows and Reeves. 


Lours Freperic Burr (Affiliate ‘38 
president and director of the Buff and Buf 
Manufacturing Company, Jamaica Plain, 
Mass., died in Boston, Mass., on August 
29, 1941. Mr. Buff, who was 65, had been 
with Buff and Buff since 1907. Earlier 
in his career he was in the employ of the 
New York, New Haven and Hartford 
Railroad 


AvFrep Dickey BuTier (M. '19) city 
engineer of Spokane, Wash., died there on 
September 14, 1941, at the age of 63. Mr 
Butler became principal assistant city 
engineer of Spokane in 1910 and was city 
engineer from 1917 on, except for a period 
during the World War when he served in 
the Quartermaster Corps of the US 
Army. 


Epwarp Ricuarp Cary (M. ‘(2) pre 
fessor emeritus of geodesy and road eng 
neering at Rensselaer Polytechnic Inst 
tute (Troy, N.Y.), died at his home * 
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bia, S.C., on July 17, 1941. He 


Colun 
was 7). Professor Cary went to Rensse- 
ger in 1888 as an instructor in surveying— 


from 1202 to 1904 was assistant professor 
of surveying and from 1904 until his re- 
rement in 1936 held a full professorship. 
He was the author of several widely-used 
aginecring textbooks and, while teaching, 
had served two terms as city engineer of 
Troy : 

HerxBert SaMuEL Hoxt (M. '89) presi- 
dent of the Montreal Light and Power 
Company, Montreal, Canada, died in that 
city on September 28, 1941. Sir Herbert, 
who was 85,was noted as a railroad builder, 
his most important work in that field be- 
ing for the Canadian Pacific. At one time 
he was president of the Royal Bank of 
Canada 

ELmourR Fircw KirtLanp (Assoc. M. 
if) who was with the Salem Engineering 
Company, of Salem, Ohio, died in that city 
on September 14, 1941. Mr. Kirtland, 
who was 71, was connected with the Ameri- 
can Bridge Company for forty years—as 
structural engineer at Youngstown, Ohio, 
and later at Ambridge, Pa. He retired in 
1935, but returned to active work a year 
ago. 

CHARLES Hees Lep.ie (M. '88) retired 
civil engineer of St. Louis, Mo., died on 
Tune 25, 1941. Mr. Ledlie devoted most 
of his professional career to a consulting 
practice in St. Louis. He retired some 
years ago. 

lonn HERBERT McManus (M. '28) 


who retired in February as chief of the 


Bureau of Claims of the New York City 
Board of Water Supply, died in Kingston, 
N.Y., on September 6, 1941: He was 59. 
Except for a year of teaching at the Massa- 
chusetts Institute of Technology, his alma 
mater, Mr. McManus spent his entire 
career with the Board of Water Supply, 
having gone there in 1907. 


THoMAS PetTiGRew (M. '93) retired 
civil engineer of Asheville, N.C., died on 
April 28, 1941, though word of his death 
has just reached the Society. He was 82. 
Early in his career Mr. Pettigrew was 
with the Baltimore and Ohio Railroad and 
the Great Northern Power Company at 
Duluth, Minn. In 1908 he entered the 
service of the American Ice Company in 
New York City, retiring as chairman of 
the Board in 1932. 


VoLNEY RICHARD SEAWELL (M. '40) 
director of the Division of Operations of 
the WPA at Los Angeles, Calif., died in 
that city on September 21, 1941. From 
1904 to 1928 Mr. Seawell was assistant 
engineer for the city of Los Angeles, and 
from 1929 to 1934 construction superin- 
tendent for the Macco Construction Com- 
pany at Clearwater, Fla. More recently 
he had been resident engineer inspector for 
the PWA. 


CARLETON WILLIAM STURTEVANT (M. 
O01) retired civil engineer of Atlanta, Ga., 
died there on September 16, 1941, at the 
age of 77. Mr. Sturtevant had, at various 
times, maintained a consulting practice 
in New York City and was noted as the 
designer of the hydraulic dredge boats 


Civit ENGINEERING for November 1941 693 


used in digging the Panama Canal. Dur- 
ing the World War he served overseas 
with the rank of colonel, supervising con 
struction of the large military camp at 
Gieueres, France. 

James Sykes (Assoc. M. '18) chief en- 
gineer for the Great Western Railway at 
Loveland, Colo., died on August 31, 1941, 
at the age of 57. Born and educated in 
England, Mr. Sykes came to this country 
as a young man and, in 1907, began his 
career with the Hudson and Manhattan 
Railway in New York City. Later he 
went West, and from 1916 on was with the 
Great Western Railway. 


FRANK STONE TAINTER (M. '08) died 
at his home in Far Hills, N.J., on Septem- 
ber 25, 1941, at the age of 79. Colonel 
Tainter, who was for many years asso- 
ciated with the firm of Parsons, Klapp, 
Brinckerhoff and Douglas in New York 
City, was engaged on important con- 
struction projects throughout the coun- 
try. During the World War he served 
with the Corps of Engineers, with the 
rank of lieutenant colonel, and was sta- 
tioned at Aberdeen, Md., testing ord- 
nance for several years. 


Epwin VAN Goens (Assoc. M. '33) as- 
sistant structural engineer in the bridge 
division of the Los Angeles (Calif.) Bu- 
reau of Engineering, died on August 30, 
1941. Mr. Van Goens, who was 40, had 
spent most of his career in the employ of 
the City of Los Angeles—for a time as 
topographical draftsman and junior en- 
gineer in the Sewer Department. 








Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 





From September 10 to October 9, 1941, Inclusive 





ApprTions TO MEMBERSHIP 


A.sMever, Wiitiam Cart (Jun. ‘41), Instr., 
Civ. Engr., Missouri Sch of Mines (Res., 
705 West 12th St.), Rolla, Mo. 


\rsey, Frepertck Wiittam, Jr. (Jun. ‘41) 
Galesburg Constr. Co.), 315 Bank of Gales- 
burg, Galesburg, Ill. 


AxmsTRONG, DonaLp Paut (Jun. "41), 4224 Six- 
teenth, N.W., Washington, D.C. 


BaLkeMA, Joun Epwarp, Jr. (Jun. '41), Civ. 
Engr, Bates & Rogers Constr. Corp., Box 
412, La Porte, Ind. 


BarRTHOLOW, Jack WHARTON (Jun. *40), Engr., 
Brown & Root, Inc. (Res., 7812 Adrian St.), 
Houston, Tex. 


Kishor, R. B. (Assoc. M. "41), Asst. Hydr. Engr.. 
Special Eng. Div., The Panama Canal, Diablo 
Heights, Canal Zone. 


Bocarpus, Ropert Kent (Jun. '41), Field Engr., 
Drydock Associates, Norfolk Navy Yard (Res., 
i} Alden Ave.), Portsmouth, Va. 


Bourne, Wmttam Hunt (Jun. '41), Draftsman, 
Newport News Shipbuilding & Drydock Co 
Res. 305 Enterprise, Ferguson Park), New- 
port News, Va. 

Kovartn, Davip (Jum. °41), Asst. Eng. Aide, 
r'VA, Box 406, Gilbertsville, Ky. 


BRAKEPIELD, CHARLES MartTiaL, Jr. (Jun. '41), 
patlgn US.N.R., 917 Wyomina St., Ocala, 
a 

BREEDLOVE, JoHN CROMWELL (Assoc. M. ‘41), 


1013 South Logan St., Moscow, Idaho. 


BRENNAN, WILLIAM RayMonpD (Assoc. M. °41), 


Engr. Am. Petroleum Co., Petroleum Bidg., 
Houston, Tex. 


BrRooksuire, Rospert RaymMonp (Jun. ‘41), 
With Company B, 89th Engr. Battalion, 
U.S. Army, Fort Leonard Wood (Res., 109 
South Pine St., Rolla), Mo. 


Burcwarp, Joun Evy (M. '41), Director, Albert 
Farwell Bemis Foundation, Mass. Inst. Tech., 
Cambridge, Mass. 


BurpMAN, IrRvINnG (Assoc. M. "41), Associate Civ 
Engr., llth Naval Dist., Ft. of Broadway 
(Res., 4654 Fiftieth St.), San Diego, Calif. 


Carty, Morrison Grirrin, Jr. (Jun. "41), 43 
Wendell St., Cambridge, Mass. 


CampBett, Georce Ropcers (Jun. ‘41), Care, 
Office Eng. Div., The Panama Canal, Adminis- 
tration Bidg., Balboa Heights, Canal Zone. 





TOTAL MEMBERSHIP AS OF 
OCTOBER 9, 1941 


Members......... cats vie ae 
Associate Members........ 6,704 


Corporate Members 12,433 


| Honorary Members........ 32 
Juniors....... Boe . 4,478 
Affiliates. . err 68 
Fellows... pee l 

Total.. . Powys 17,012 











CANTON, Jonn Axtect (M. '41), Asst. Design- 
ing Engr., Boston Elevated Ry., 31 St. James 
Ave., Boston (Res., 69 Cedar Rd., Belmont), 
Mass. 


Carr, Joz Matt (Assoc. M. ‘41), Agri. and 
Mech. College of Texas, Box 2514, College 
Station, Tex. 


Conxey, CHartes RoLitanp (M. ‘41), Vice- 
Pres. and Gen. Mgr., Fegles Constr. Co., Ltd., 
711 Wesley Temple, Minneapolis, Mirn. 


Date, Ricwarp Foster (Jun. '41), Box 147 
Cordova, Alaska. 


Dawson, Lewis Decker, Jr. (Jun. '41), Junior 
Engr., Magnolia Petroleum Co., Box 900 (Res., 
721 Browder St.), Dallas, Tex. 


Det Mastro, Anrsony Josern (Jun. 41), 74 
Sterling Ave., Jersey City, N.J. 


Disste, Wortrnam Wyatt (Jun. ‘41), Care, 
Trafic Eng. Div., State Highway Dept., 
Columbia, S.C. 

Dontey, Russet, Lee (Jun. '41), Instr., Civ. 
Eng., Univ. of Wyoming, Eng. Bldg., Laramie, 
Wyo. 

Dreste, Jerome Putte (Jun. 41), Engr., Long 
Lines Plant Dept., Am. Tel. and Tel. Co., 1010 
Pine St., St. Louis (Res., 302 East Argonne, 
Kirkwood), Mo. 


Espy, James Bruce (Jun. '41), 6335 East 17th 
Ave., Denver, Colo. 

Forp, NATHANIEL (Jun. ‘°‘41), 209'/: Virginia, 
Baytown, Tex. 


Freese, James Oris (Jun. '41), Lt., 47th Field 
Artillery, U.S. Army, Fort Bragg, N.C. 


FRIEDENBACH, Kennetu Josernu (Jun. "41), 587 
Twenty-fourth St., Oakland, Calif. 
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ZZ Cartner, Wireur Hareotp (M. ‘41), Chf. Engr West 25th Pi., Chicago (Res, 196 Pairfield Currrse, Lutaer Exvtor (J 
: : : ; 4 . - ’ » . _- un Assoc 
nae. a Son, 220 West La Salle Ave Ave., Elmhurst), Il Associate Engr, U.S een ‘of Rec ba 
» : , . ' : io Kettty, Raymonp Tuomas (M. °41), San. Engr Coutes Dam, Wash 
“hon. Hage, 0S. Daseen of Rackemetion, Days Hunteviiie Antvardt & Senith, Arsenal Project, = Coman, Benjamin Cant (Jus. "38; Ach ie 
of Interior, 200 Old Post Office Bldg. Sacra- Nex ok i? wg On ey ht sam & 
mento, Calif SALTZSTBIN, IRVING Davip (Assoc. M. ‘41) fifty aiath St Flushing). uy —s ond 
Constr. Engr., A. O. Smith C . 3533 N ry ~ 
CGerertra, Joan Mack (Jun. 41), Soils Testing 27th St (Res WOOT North ne Drive). ie CRAVENS, James Wane (Jun. "39: Assoc 
Engr., W. S. Housel, 1224 East Eng Bidg waukee, Wis Junior Res. Engr. State High M41) 
(Res., 123 Fairview St.), Ann Arbor, Mich : , ; — oe 
. SCHRENK, Georce Stavnie (Jun. “41), Junior Paris, Tex 
HARDINE, KeNneTn LAVERNE, Je ( Jun 41 Engr., Barnard, Godat & Heft, 314 Terminal Cromer, ORLAND Dwicur (Jun. ‘36; A 
Junior Hydr. Engr., Water Resources Branch Station Bldg. (Res., 4634 Toulouse St.), New 41), Asst. Civ. Engr., US. Fish & Win, 
te Neca gy tg Box 138 (Res., 14 Orleans, La, Service, Box $4, San Antonio, N. Mex 
. PG Se Ee SCHWARTZ, Miron (Jun. 41), Junior Civ. Engr., Curtis, Donato Dexter (Assoc 
Hpdvegreghie and Geodetic Engr ,U Ss Coast coe NY. : i Pee Cale wt ————; ae Hydraulies 2 ‘em 
snd Geodetic Survey, 307 Custom House, San 3 . — > ae . 
Francisco, Calif SCHWENDIMAN, GLENN (Jun 40), Asst Traffic DuNHAM, JAMES WaRING (Jun "Sl; Assoc M 
: » Mismener (hes: “Oi), 180 Dennete Aon Engr., Chicago Motor Club, 66 East South 41), Associate Engr., U.S. Engr. "331 
5 tong ae 4 e Ave., Water St., Chicago, Ill South Figueroa St., Los Angeles, Calif 
, ' Serra, Jutius Herscnuer (M. ‘41), Res. Engr., Foote, FRANCIS Ser ssoc. . 
JomaneK, Joun ALTon (Jun. “41), Junies Bridge Geo. H. Flinn Corp., 551 Fifth Ave., New York “4l), Prof., Railroad Eng. Univ. of Callloet 
. P » is ( , ; LY 
a OD gy Ae am Ray vl Ay Res., 88 Quinlan Ave., Staten Island), N.Y (Res., 2607 Shasta Rd.), Berkeley, Calif, 
North Sacramento), Calif SHarRLow, CHARLES Raymonp (Jun. '41), Struc Fox, Jerr STANLEY (Jun. "39; Assoc. M. "4] 
A Wasa Ya. (I 41). Let tural Draftsman, Am Bridge Co., Elmira (Res Asst Engr., Thackwell & Fox (Res., ‘0: 
Ker we. Be e-? eee = a Wewas 122 West 12th St., Elmira Heights), N.Y. Walnut St.), Little Rock, Ark 
ind STEWART, GORDON Avoustus (Jun. "41), Instr Hautock, Harry Earnest ( a ‘32; Assoc. y 
. :, as). one 5 - Structures Div., The Ground School, Naval 41), Asst. Engr. State Highway Testin Labo. 
coe ¥ we RWIN (Jun : arm St, Air Station, Pensacola, Fla. ratory, Ohio State Univ., Columbus, ¢ 
ace 
P Srone, Joun Avuoust (Jun. ‘41), Senior Engr., — Wenvett Evcene un. % Asso 
Koteckt, Harkey Atoysius (Assoc, M. ‘41) Bridge Office, State Dept. of Roads and Irrig., “A), Prin. Engr., Special E ti ’ 
Kngr U.S. Eners 0) Federal : “ani : ‘s i _ Div. Pan 
pest — + beter = wohiie Ale a State Capitol (Res., 1310 C St.), Lincoln, Nebr + Canal, Diablo Heights, Canal Zone. 
oe | BS... aVle 7 , » 
ratum, Joun Hervey (Jun. 41), Junior Engr Jupp, FRANK RuyYMAL (Assoc. M. ’ 
ee — 7 oo BR nore (Civ.), U.S. Engr, Dept., Box 84, duford, Miss Engr., of Buildings, Mi. Cent. Sen sh 
tngr., State ighway Comm., - sas as “ Me nae \ ; 
ington St., Sullivan, Ind Taytor, Donacp Burpette (Jun. '41), With mam ich Fi., Coenen, Se 
PEE Lee Glenn" L. Martin Aircraft Co. (Res., 3431 Kiker, JoHN Ewine, Jr. (Assoc. M. ‘36; M 
Lewis, ALBE ae ; Cliftmont Ave.), Baltimore, Md. ‘41), Dist. San. Engr., State Dept., of Health 
VY.M.C.A., Toledo wo Deatiiinainiaa Poe, Gueeses theese Of 41) 35 Market St., Poughkeepsie, N.Y 
I tue, Joun Jemnen (Jun. a1 ps ‘io omy Box 84, Diablo Heights, Canal Zone j _—~— Reseans, 3. —_ (Assoc. M. '28; M. '4) 
y, 3 S. , i : : Speci Cans 
borne, La Res., Atkins, lowa.) _— + oyun Gun, "<2. Draftsman, Diebio Heights, Cons alg Panama | 
‘ P } ry Doc iners., Inc., 2 filliam St., New 
Lone, Jack Yervant (Jun. ‘41), Structural York (Res., 39-20 Fifty-fifth St., Woodside), MacFar.anp, Lester Burron (Jun. "Sl; Ay 
Draftsman, 7 a, —— mac.. N.Y soc. M. ‘41), 225 North Central Ave. Wollas 
~— oe Vas OO ae cS MN. 100g ULusmamin, Muzarrer Ox (Jun. '41), 1504S St., ton, Mass 
— J Juni Lincoln, Nebr M a2 MILTON (Jun. "28; Assoc. M. * 
MeGuex, Samuet Rocers (Jun. 41), Junior . L . . R hkE U Ss. | eel 
: ; , - Ursan, Wiiuiam Joun (Assoc. M. ‘41), Sales accarcn Engr... Steel Corp. of Del 
‘ ‘ " d . 
Neg ee Se a sith, 1008 West Engr., The Falk Corp., 3001 West Canal St.. baw a 436 Seventh Ave., Pittsburgh, Pa. 
“ te H am : J ‘41), Junior ee Mixes, Tuomas Kirk (Jun. "34; Assoc. M. ‘4 
— “ Ss “Rasees of Redamation fees VANDENBURGH, EDWARD CLINTON, JR | 41) Engr. Shell Development Co. 4560 Horton 
Res. 857 Pierpont Ave., Salt Lake City) Engr. of Maintenance, C. & NW. Ry., 400 St., Emeryville (Res., 11 La Plasa, Orinda 
— = é' West Madison St., Chicago, Ill Calif 
: bined Vermicya, James Lewrs (Jun. '41), Junior Engr, Nixon, Dantet Decatur (Jun. "37; Assoc. M 
MAYNARD, FREDE — aennaees h “ws if, M U.S. Engr. Dept., Sub-Office, New Castle, Pa 41), Res. Engr., State Highway Dept., Lam 
41), Junior Civ. Bngr., SC — (Res., 105 West Penn St., Muncy, Pa.) pasas, Tex 
Musee, Suanon Eenest M 41), Constr ‘ ; ‘ o’D : H P 
~*~ . ~ Vitcemonte, James Ricwarp (Jun. 41), Instr ONNELL, HeRsERt Preston (Jum. "38; As 
Engr Austin Bridge Co., 1813 Clarence 5St., and Research Associate, Hydraulics and Hy- soc M. 41), Junior Bridge Engr., State Div 
Dallas, Tex drology, Dept. of Civ. Eng., Pennsylvania of Highways, Box 1499, Sacramento (Res 
Noaepett, CHuartes Argrauve (Jun. “41) With State College, State College, Pa. : 303 Chestnut St., Lodi), Calif 
Glenn L. Martin (Res., 3415 Brendan Ave), . . . . R I . { p 
Von Tower, Georce Wooporurr (Jun. 41), KARDON, 1-ESLIE Josern (Assoc. M. 37; M 
Baltimore, Md ’ — Engr., U.S. Engrs., 217 South Ist, Las 41), Engr., Caribbean Archt. Engr., Army 
Myers, CLarence Harotp (Jun. 41), 21 Rose fegas, Nev. Post Office 803, Port of Spain, Trinidad. 


Roperts, Kennetu CLarK (Assoc. M. "31). M 


Voornees, Joun Curver (Assoc. M. '41), As : ; ~ — 
sociate Civ. Engr., TVA, 303 Arnstein Bidg., 41), Prin. Mech. Engr., TVA, Union Bid 


dale Ave., Greenville, Pa 
Newson, Wi.tam Bonneau (Assoc. M 41) 





Associate Engr., U.S. Engrs., Hernando, Miss Knoxville, Tenn Knoxville, Tenn 
NewrTon, Raven WitttaMm (Assoc. M. ‘41), Proj ae ae oe 
ect Ener, PWA, Federal Works Agency, Wattuer, Wri1am Epwtn (Jun. ‘41), Junior Rocers, Joun Wirtarp (Jun. "35; Assoc. M 
2141 Interior Bidg., North, Washington, D.C Naval Archt., Puget Sound Navy Yard (Res., 41), Asst Gea. Supt, Bates & Rogers Const 
Res., Evanston Hotel, Evanston, Ill.) 05 Galyan Drive, Apt. A), Bremerton, Wash. + — 412 (Res., 114 South Ave) La 
Nosts, Gi.sert Georoe (Jun. “41), Associate Warner, WaLtace Payson (Jun. “41), 2d Lt, 
Engr., State Highway Comm., 2141 Kansas Oth Coast Artillery, Battery B, US. Army Scnuicz, Josern ANprew (Jun. "30; Assoc M 
Ave., Topeka, Kans Fort Banks, Mass. ia ‘41), Structural Designer, W. Herbert Gibson 
Noseorm, Cirarence Watoremar (Jun. "41), Ma . : ‘ Architects Bldg., Philadelphia (Res. %2 
terial Lister, Estimating Dept., Austin Co WARREN, ROBERT ALEXANDER (Jun. “41), With Spruce Ave., Upper Darby), P: 
Sand Point Naval Air Station (Res., 2429 West ea i ee Se mt Pty - Drive, SHANNAHAN, GeorGe Davin (Jun. "32; Asso 
60th St.), Seattle, Wash im ucago (Kes., S19 Sout ork St., Elmhurst), M. ‘41), Contr., Shannahan Brothers Inc 
” > Dup M. '41), Cons., C ' 6193 Maywood Ave., Huntington Park (Res 
i ym de gg La . a10 Reotar’ — op oe ae Witkie, CHartes Batowin (Assoc. M. ‘4)), 4923 Vistadeoro Ave., Los Angeles), Calif a 
cisco, Calif : — ener , Fe ay aoe Nes 1650 Stevenson, Apert Lester (Assoc. M. "19 M rh 
anmse . evelanc { S., Zot: ’ > a > . . . 
Peters, STANLEY BroprercKk (Jun. 41), Rodman Way Sarena Ohio - > -ypress 41), (Elwyn EK Seelye & Co ), 101 +~ -_ illust 
Engr. Apprentice, P. R. R., Walnut St. (Res st New York (Res., 18 Ivy Way, Port Washing wat 
339 South 3d St.), Coshocton, Ohio Writtar, Harry Duoan, Jr. (M. '41), Admin- ton), N.Y. a e) 
» . Ssorok No w (A - M. '41). J istrator, WPA, 1100 Baltimore Trust Bidg., Stupss, James Armsrrone (Jun. ‘31, Ass alrpo 
: :~* Sen TVA, B15 Valen Bide — Baltimore, Md. M. '41), Asst. Engr., Research, U.S. Bureau ) ] 
— : . ; ; , stom arg 
ville, Tenn. Youne, Cartes Mette (Jun. ‘41), Junior tee Oe ie ape 2 a — 
Printz, Davin (Jun. ‘41 lransitman, Pacific Draftsman, E. |. du Pont de Nemours & Co., : 1 stati 
Gas & Elec. Co., 245 wt arket St., San Fran- Inc. (Res, 1010 Jefferson St.), Wilmington, PIN MENTS P 
cisco (Res., 3541/ Mill St., Grass Valley), Del , Ren rie = ae and f 
' Calif, ’ ZuKowsk!, Henry Mreczystaw (Assoc. M. *41), ——— Brg ag a * 
| Prrenrorp, CHartes Wesiry (Jun, '41), Looper Asst. Engr, Greeley & Hansen, 6 North — ee See . Or : 
' Bethlehem Steel Co., Keim St. (Res, 333 Michigan Blvd. (Res, 2210 Walton St.), Jounson, NaTHan Criarke, M., reinstated se) 
Rosedale Drive), Pottstown, Pa Chicago, Il 3, 1941. tion P 
, ’ : : c BaumGartner, Joo 
Prrz, Wu.corr Arraur (Jun. 41), Junior Engr., a — KLsInscumipt, Ropert : 
McMullen & Pitz Constr. Co., oad Commercial MemBersnip TRANSFERS reinstated Sept. 22, 1941. : S pa 
St. (Res., 822 Hawthorne Terrace), Mani Burcer, Earite Bennetr (Jun. 35; Assoc Lawrence, Jonn Hever, Assoc. M., rerste 
' towoc, Wis M. ‘41), Ist Lt., Corps of Engrs., War Dept., Sept. 9, 1941. 
Pratt, Avery Jupson (M,. '41), Vice-Pres., R. 5 Asst. Project Engr . Tyndall Field (Res., 322 Remsen, Peter, Assoc. M., reinstated Sept -' 
McManus Steel Constr. Co., Inc., 1254 East Massalina Drive), Panama City, Fla. 1941, 
Ferry St., (Res, 356 Parker Ave.), Buffalo, Carperry, Deane Epwtn (Jun. "30; Assoc. M : ai Chicag 
N.Y, 41), Lt. Gg), CEC, U dN N.R., 12th Naval . RESIGNATIONS : Oct. § Detroit 
Rasen, Harry Bianororpn (M. ‘41), Water Dist., San Francisco (Res... 670 Hilldale Ave Ericusen, Frank Perer, Jun., resigned Clevela 
lreatment Engr. International Filter Co., 325 Berkeley), Calif 1941. New Y; 
Plants 
_—-——. 
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Designed to Resist Seismic Force 


The 500,000-gal. elevated tank 
lustrated above provides gravity 
vater pressure at the Tucson, Ariz., 


airport, which has been greatly en- 


irged for use as an air training 


station. It is 85 ft. 7 in. to bottom 


ind has a range in head of 39 ft. 5 in 
Several features of this installa- 


m are readily apparent. The tank 
painted the required checker- 


CHICAGO 


Chicag 2199 McCormick Bldg. 
Detreit 1541 LaFayette Bidg. 
~ evela 2263 Builders Exchange Bldg. 

ew York 3395165 Broadway Bidg. 


Plants BIRMINGHAM, CHICAGO, and GREENVILLE, PENNA. 


_—_—_ 


board pattern for visibility. It has 
a streamlined, ellipsoidal roof which 
is joined directly to the tank shell. 
A portion of the space inside the 
roof is used as tank capacity. 


The massive appearance of the 
tower is due to its being designed to 
resist a lateral or seismic force of 
1/10th gravity. This requires 
shorter panel lengths and heavier 


cross bracing. In this case, rigid 
members have been used in place of 
the customary rods. 


Elevated water tanks are built in standard 
capacities of 5,000 to 2,000,000 gals., in 
special designs or, as in this case, in 
standard sizes with special features. They 
are used extensively to provide gravit; 
walter pressure in municipal systems, al 


industrial plants, camps, airports, etc 


BRIDGE & IRON COMPANY 


Boston 1545 Consolidated Gas Bidg. 
Philadelphia 1652-1700 Walnut Street 
Washington, D. C. 811 Washington Bidg. 
Houston 5628 Clinton Drive 


lulsa 1647 Hunt Bidg 
Birmingham 15% North 50th Street 
San Francisco 1084 Rialto Bidg 
Los Angeles 1456 Wm. Fox Bidg 


IN Canada—HORTON STEEL WORKS, LIMITED, FORT ERIE, ON’ 
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Applications for Admission or Transfer 


Condensed Records to Facilitate Comment from Members to Board of Direction 
November 1, 1941 


NuMBER I] 








The Constitution provides that the Board of Direction shall elect or 
reject all applicants for admission or for tranafer. 
determine justly the eligibility of each candidate, the Board must 


depend largely upon the 
membership for information. 
Kvery member is urged, 


In order to 


MINIMUM REQUIREMENTS FOR ADMISSION 


Lenota or RESPONSIBLE 


therefore, to scan carefully Grape Generar REQUIREMENT Ace AcTIVE 
the list of candidates pub- . ; vanereee 
lished each month in Civit Member ey sy —_ 35 years 12 years 
ENGINEERING and fo furnish Poe om 
the Board with data which Member #lified to direct work 27 years 8 years 
may aid in determining the nate Qualified for sub-professional sion dinette 
eligibility of any applicant. work 
It is especially urged that Qualified by scientific acquire- 
° Affiliate ments or practical experience 35 years 12 years 


a definite recommendation as 
to the proper grading be 
gwen in each case, inasmuch 


APPLYING FOR MEMBER 


Acries:, Jomn Ricwarp, Washington, D.C 
Age 47) (Claims RCM 17.2) June 1941 to date 
Chi., Bldgs. and Structures Unit, Office of 
Quartermaster General, Constr. Div., Repairs 
and Utilities Branch, U.S. War Dept.; Aug 
1940 to June 1941 Operator Bidr.. Developer 
and Cons. Engr.; previously with U.S. Housing 
Authority as Senior Management Constr 
Engr.. and Senior Constr. Engr.; Liaison 
Constr Supervisor, Housing Div. PWA 

Barrp, Josern Henry, Joliet, Ill (Age 41) 
Claims RCA 6.0 RCM 12.7) Nov. 1940 to date 
Head, Structural Div., Sanderson & Porter; 
Jan. to Nov. 1940 Consultant on private work 
for various clients; previously with Slattery 
Contr. Co., New York City, as Engr.-Esti 
mator, and Cons. Engr.; also with A. P. James, 
Brooklyn, N.Y., as Engr. 

Buck, Horace Mritier (Assoc. M.), Radford, 
Va. (Age 43) (Claims RCA 1.5 RCM 8.8) 
Sept. 1940 to July i941 Chi "ngr., Radford, 
Mason and Hanger Co., Inc, and July 1941 to 
date Gen. Supt. for Mason and Hanger; - 
viously with Silas Mason Co., Inc. New York 
World's Fair 1939, and Merritt, Chapman and 
Seott 

BuReNHAM, Raymonp, Chicago, Ill (Age 59) 
‘Claims RCA 16.8 RCM 18.1) Feb. 1941 to 
date with Day & Zimmermann, Inc., Engrs. 
Philadelphia, as Prin. Structural Engr for 
lowa Ordnance Plant, Burlington, lowa; Jan 
1939 to Feb. 1941 Eng. Specialist for Chicago 
(11l.) Board of Education; previously in part 
nership on structural design, etc. 

Cuamepers, Haron Josern Asupripce, Hamil 
ton, Ont... Canada. (Age 30) (Claims RCA 6.2 
RCM 6.6) May 1940 to date Chf. Engr., Hamil 
ton (Ont.) Bridge Co, Ltd_; eviously with 
Canadian Bridge Co., Ltd.. Windsor, Ont. as 
Structural Detailer, Checker, Asst. Engr., and 
Designing Engr 

Davis, LeRoy Mitton (Assoc. M.), Holtwood 
Pa. (Age 41) (Claims RCA 3.0 RCM 12.46) 
Feb. 1930 to date Hydraulic Test Engr 
Pennsylvania Water & Power Co 


Durrmt, Hues Perrins, Duxbury, Mass (Age 
43) (Claims RCA 5.5 RCM 13.8) June 1941 to 
date Dist. Structural Engr., Portland Cement 
Association; Sept. 1940 to June 1941 Struc- 
tural Designer, Stone & Webster Eng. Co.; pre 
viously Cons. Engr (Civil and Structural) in 
private practice 

Hanson, Ross Argnotv, Champaign, Ill. (Age 
55) (Claims RCA 12.6 RCM 99) Dec. 1937 to 
date City Engr., Supt. of Bldg. Constr. and 
Traffic Engr.; May 1936 to Sept. 1937 Engr - 
Economist, RA, U.S. Dept. of Agriculture; pre 
viously Engr.-Appraiser, FCA, St. Louis 

Kern, THomas Francis, Little Rock, Ark. (Age 
44) (Claims RCA 7.4 RCM 13.1) June 1918 to 
date with U.S. Army in various capacities, since 
Feb. 1935 as Commander, Company, 2d Engrs 
(4 years), Head, Eng. Div., Little Rock Engr. 
Dist. (1*/w years), and since Dec. 1940 Dist 
Engr. 

Keincet, Avoust Emi, Milwaukee, Wis. (Age 
56) (Claims RCA 12.0 RCM 12.0) May 1927 to 
date Special Eng. Designer, Bureau of Engrs., 
Milwaukee 


*In the following list RCA ( 
years of responsible charge of work as principal or subordinate, 
. charge -Member standard) denotes years of responsible charge 

as the grading mustbe based  {, ¢., work of considerable magnitude or considerable 


to cooperate with engineers 





ible charge— Associate Memb 


complexity. 


Lippie, Georce Freperick (Assoc. M.), Muske- 
gon Heights, Mich. (Age 40) (Claims RCA 


23 RCM i2.4) May 1933 to date City Manager 
and City Engr. 
McDonatp Lewrs, Chicago, Ill (Age 57) 


(Claims RCM 30.0) June 1910 to date with 
Chicago Bridge & Iron Co., as Draftsman 
Chf. tsman Sales Engr., Dist. Sales Mer 
and (since 1931) Asst to Vice-Pres 


Mumrorp, Frank Morris. Ft. Smith, Ark 
(Age 40) (Claims RCA 07 RCM 6.1) Oct 
1 to date with Black & Veatch, Kansas 
City, Mo., as Inspector, Chi Engr. and In- 
spector, Asst. Engr. and Co- Designer: - 
viously (short periods) with various pipe-line 
companies, etc.; City ares County Engr. and 
County Surveyor, York, Nebr 


Myorr, Erme Burrttie, Boston, Mass Age 
44) (Claims RCA 4.0 RCM 12.0) April 1918 
to date (except Aug. to Dec. 1918 with U.S. 
Army) with Fay, Spofford & Thorndike as 
Draftsman, Designer, Res. Engr., Senior Engr 
and (at present) Project Engr. 


Paut, CHartes Evcene, Johnstown, Pa. (Age 
41) (Claims RCA 5.5 RCM 8.3) Nov. 1932 to 
date with U.S. Engr. Office, as Inspector, Jun. 
Engr., Office Engr., Asst. Engr., Associate 
Engr., and (since May 1941) Project Engr. 


PeTerson, Cart Avucust, Hastings-on-Hudson, 
N.Y. (Age 44) (Claims RCA 10.5 RCM 10.0) 
April 1941 to date Asst. to Director of Public 
Bidgs., Dept. of Public Works; previously Asst. 
Engr., Dept. of Hospitals and Dept. of Public 
Works, New York City. 


Rossi FRANK Josern, Modesto, Calif. (Age 
50) (Claims RCA 7.2 RCM 14.8) Nov. 1919 to 
date with City of Modesto, Calif., as Office 
Engr. and Chf. Draftsman, Asst. City Engr 
and Asst. Supt. of Water-Works, and (since 
Jan. 1927) City Engr. and Mgr. of Public 
Works and Utilities. 

Sueurstept. Henry Grorce (Assoc. M.), San- 
dusky Ohio (Age 43) (Claims RCA 5.1 
RCM 11.3) March 1941 to date Res. Engr., 
E. B. Badger & Sons Co; Sept. 1940 to March 
1941 with East Moline (I!l.) Housing Author- 
ity in complete charge of supervision of con- 
struction; previously General Partner, Stark 
Constr. Co., Cedar Rapids lowa; with PWA, 
Chicago, as Res. Engr. Inspector, Chf. Res 
Engr. Inspector Engr. Examiner, and Senior 
Engr Examiner 


WitttaMs, Tupor Rosser (Assoc. M_), Scranton, 
Pa. (Age 60) (Claims RCA 4.5 RCM 31.0) 
Sept. 1921 to date Registered Prof. Engr in 
private practice as Consultant, Designer and 
Supervisor of construction 

Wrison, GuTeiac (Assoc. M.), London. Eng 
land. (Age 39) (Claims RCA 6.7 RCM 6 4) 
Nov. 1940 to date Director of Constructional 
Design, Ministry of Works and Bidgs.; pre 
viously Divisional Supt., Designs bi . Sir 
Alexander Gibb & Partners, Cons. Engrs ; 
Personal Asst. to Karl Terzaghi; with Braith- 
waite, Burn & Jessop Constr. Co 


Wurrts, Wiutiam Atrrep Dupors (Assoc. M.), 
Hartford, Conn. (Age 38) (Claims RCA 48 
RCM 97) 1925 to 1930 Jun Asst Engr. and 
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and RCM le 
of IMPORTANT work, 


upon the opinions of those who know the applicani personally g, 
well as upon the nature and extent of his professional experience 
Any facts derogatory to the personal character or professiong| 


reputation of an applican 
should be promptly commu. 
nicated to the Board. 


CHARGE oF Communications relating 


Work ° 

edie to applicants are considered 

RCM* strictly confidential. 

se The Board of Direction 

RCA* will not consider the appli. 
cations herein contained from 
residents of North America 

5 years until the expiration of 30 

RCM? days, and from non-residents 


of North America until the 
ible expiration of 90 days From 
the date of this list. 


Senior Asst. oor. and 1937 to date Asst. City 
Engr., = Eng., City of Hartford, also 
EP oat 
Mgr. Bureas of Public Works, The (Hartke? 
Metropolitan Dist. 
APPLYING FOR ASSOCIATE 
MBER 


, . 


AcTON, ine Pavut (Junior), New York City 
(Age 32) (Claims RCA 2.0 RCM 3.3) March 
1940 to date Engr. Inspector, Board of Water 
Supply, New York City, Delaware 
Shaft 16; Sept. 1939 to March 1 Engr 

igan-Hyland, Long Island City 


Inspector, M 
ork Central 


viously Jun. Engr., New 
.R., New York City. 


Bisuor, Paut Lerace, Vallejo, Calif. (Age 39 
(Claims RCA 17.0 RCM 1.1) Aug. 1941 to date 
with = Engr., Vallejo, Calif., as Field Engr 
previously Asst. State Director, Community 
Sanitation, U.S. Public Health Service 


Bowen. Wiittam Cason, Spartanburg, § ( 
(Age 39) (Claims RCA 6.0) Jan. 1939 to date 
Engr aes Water- Works; viously 
Capt ngr Res. U.S. Army; ngr. with 
FERA Spartanburg 


Beicutant Linwooo James, Seattle, Wash 
(Age 32) (Claims RCA 2.7) Aug. 1946 to date 
Structural igner, Siems Drake Puget Sound 

une to Aug. 1940 Draftsman (Architectural 
Mock & Morrison Archts., Tacoma Wash 
viously Draftsman, The Bonneville Project 
ortiand, Ore., Structura! Desi —_ 
Schubert, & Sorensen, Archis. Winoss inn 
and La Crosse, Wis; Draftsman Board of 
Park Commrs., Minneapolis; Structural 
Draftsman, Bridge Dept., Northern Pacific 
Ry., St. Paul, Minn. 


Burke, Ropert WAYLAND (Junior), Colum!» 
Ohio. (Age 32) (Claims RCA 3.2 RCM 2) 
Feb. 1941 to date Ist Lieut., U.S. Army (since 
April 1941 with C of Engrs.); April 1%! 
to Feb. 1941 Field Engr., R. G. LeTourneau 
Inc., Peoria, Ill.; previously Subway Rodmas 
City of Chicago, pt. of Subways and Trac 
tion; ete. 


Capett, Roy Epwarp, Holbrook, Ariz. (Age 
38) (Claims RCA 6.2) Aug. 1928 to date with 
U.S. Geological Survey as Jun. Hydr. Engr 
Acting Office Engr., Asst. Hydr. Engr., and 
(since March 1940) Asst. Engr 


Camppeit, Jack P, Louisiana, Mo (Age * 
(Claims RCA 9.8) July 1934 to Sept. 1997 and 
July 1941 to date with U.S. Army, as Cap 
Engr.-Res., and (since July 1941) Major 
Corps of Engrs.; July 1938 to July 1941 Ase 
ciate Hydr. Engr., U.S. Engr. Dept 


CaRTEeLutr, Vincent Rosert (Junior), New York 
City. (Age 30) (Claims RCA 4.6) June 1%) 
to date Asst. Engr., U.S. Engr. Office, W# 
Dept., New York City; June 1940 to June 
1941 Designing Engr., successively with (+ 
bide & Carbon Chemicals Corporation, _ 
Chemical Const. Corporation, both of Ne* 
York City; previously Structural Steel pale 
man (Structural Engr.), Dept. of Borous 














Wide acceptance based on proved performance 
shows that this electrode has no superior for all- 
position, high-strength welding of mild steel. It is 
being used with great success on structural weld- 
ing, for fabricating steel plate, rolled sections and 
castings, for pipe lines, storage tanks, frames, 
bridges, for all classes of marine work and for 
welded fittings on unfired pressure vessels. Spat- 
ter loss is low — welding speeds are high with 
this modern electrode. 

Airco No. 78E meets the requirements of 


Air 


AIRCO 











MAGNOLIA-AIRCO GAS PRODUCTS CO. 
DISTRICT 


Civit EncineerRtinG for November 194/ 


weld wilh 


NO. 78E 
ELECTRODE 


A.S.M.E. Boiler Code paragraphs U-68, U-69 
and U-70, and conforms to classification E6010 
of A.W.S.-A.S.T.M. Filler Metal Spec. No. A233- 
407. It has the approval of Lloyds Register of 
Shipping Class 1 welding and of the Board of 
Standards and Appeals of the City of New York, 
Grade 10, for structural steel welding. Available 
in all diameters, this electrode produces welds 
developing tensile strengths ranging from 65,000- 
75,000 p.s.i. and has an elongation in 2 inches 
of 22-28%. Write Airco for full details. 
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Works Borough President of Manhattan 
Designing Draftsman, Gibbs & Hill, Inc 
Prattville, Ala 


Davis Joun Switrt Junior) 


Age 32 Claims RCA 6.1 RCM 10) May 
1939 to date Asst. Civ. Engr. (Project Engr 
Alabama Highway Dept previously Jun 


Civ. Engr., U.S. Forest Service 


Downs LeonaRD VAUGHN Junior) Coulee 
Dam, Wash Age 33) (Claims RCA 22 
Sept. 1931 to date with U.S. Bureau of Recla 
mation as Jun. Engr., Asst. Engr., and (since 
Aug. 1938) Associate Engr 


Precos, Kennera E (Junior). Vicksburg, Miss 
Age 32) (Claims RCA 1.0 RCM 2.0) Sept 
1939 to date Director, U.S. Waterways Experi 
ment Station; Dec. 1937 to Sept. 1939 gradu 
ate student previously Asst. to Dist. Engr 
U.S. Engr. Office, New York City 


ooo, Cuargtes Hartey, Concord, N.H Age 

46) (Claims RC 12.1 D 1.4) June 1933 to date 
with New Hampshire Highway Dept., succes 
sively as Draftsman, Squad Leader, and Speci 
fication Writer 


yaeer, Davrw McKay (Junior), Houston, Tex 


Claims RCA 9.0) July 1939 to date 


Age 33) 
Asst. Engr under supervision), Soils Labo 
ratory, U.S. Engr. Office; previously Devel 


opment Engr American Instrument Co 
Siiver Springs, Md 


Hatt, Metvin Heneic Cremer, Seattle, Wash 
Age 30) (Claims RCA 3.9) June 1941 to dat 
Draftsman, Boeing Aircraft Co Sept. 1940 to 
June 19041 Student; prev’ ously Trail Locator 
Dept. of Interior; Party Chf., South Dakato 
Mate-Wide Highway Planning Survey 


Haret, Haroun Carrer (Junior), Hartford, Conn 
Age 32) (Claims RCA 1.4) July 1931 to May 
1934 and Sept. 1936 to date with Water Bureau 
Metropolitan Dist. of Hartford County, Conn 
as Draftsman, Senior Civ. Engr., and (since 
March 1937) Asst. Designing Engr 


Hayvpen, Grorce GUNDERSON Junior), Mt 
Vernon, N.Y (Age 33) (Claims RCA 3.2) 
Feb. 1940 to date with Portland Cement As 
sociation, New York City; March 1939 to Feb 
1940 Eng. Asst.. New York City Board of 
Water Supply, Kerhonkson, N.Y.; previously 
Chf. of Party, Dept. of Public Bldgs. and 
Offices, Borough of Queens, Long Island City 
N.Y with Gibbs & Hill, New York City 
Cons. Engrs. for Pennsylvania R.R 


Hockxerssmitu, Forrest Davirre, Arlington, Va 
Age 35) (Claims RCA 2.3 RCM 1.1) Oct 
1938 to date Asst. Engr, Associate Engr., and 
Engr., Office of the Chf. Engr.. WPA, Wash 
ington, D.C previously with WPA on sta 

tistical work, etc 


KrecumMan, Micron Frevericx, Brooklyn, N.Y 
Age 31) (Claims RCA 4.2) 1941 to date Eng 
Draftsman, Caribbean Archt.-Engr., New York 
City; previously Asst. in Architecture, New 
York University School of Architecture 
Archt., Dept. of Hospitals, Div. of Eng., New 
York City 


Kives, Eresxkine Warkins (Junior), Dayton 
Ohio Age 28) (Claims RCA 5.4 RCM 0.2) 
lume 1939 to date Constr. Engr., Roberts and 
Schaefer Co March 1937-April 1939 Field 
Kngr Portland Cement Association pre 
viously Res. Engr., Freeland, Roberts & Co 


Korom, Orvitte (Junior), Bremerton, Wash 
Age 32) (Claims RCA 2.8) Aug. 1940 to date 
Chf. Eng. Aide and (at present) Asst. Civ 
Engr., Public Works Dept., Puget Sound Navy 
Yard previously Instructor in Civ. Eng 
Oregon State Coll with Oregon State High 
way Comm., as Chainman, Levelman, Com 
puter, Res. Bridge Engr., Transitman, and 
Draftsman 


Luptow, James Hereerr, Kansas City, Mo. 
Age 40) (Claims RCA 8.8 RCM 7.4) Sept 
1936 to Jan. 1941 Res. Engr. Inspector, and 
Sept. 1941 to date Engr. Examiner, Kansas 
City (Mo.) Regional Office, PWA; in the in 
terim Ener.. U.S. Eners., War Dept 


MacConnett, Ricwarp Josern (Junior), Pitts 
burgh, Pa (Age 32) (Claims RCA 4.4) Feb 
1940 to date Asst. Hydrologic Engr, U.S 
Weather Bureau; Dec. 1938 to Jan. 1940 Asst 
Hydr. Enegr., U.S. Forests Service: previously 
Senior Hydrographer, Pennsylvania Dept. of 
Forests and Waters; Jun. Engr., U.S. Geologi 
cal Survey 


McGrew, Fintey Ottver, Je., Portland, Ore 
(Age 28) (Claims RCA 2.3) Feb. 1939 to date 
with U.S. Army Engrs., as Senior Topographic 
Draftsman, and (since Jan. 1941) Asst. Engr.; 
previously with Oregon State Highway Dept 
Salem, Ore., as Chainman, Instrumentman 
and Computer 


Mapsen, Lynn Srencer, Bahrien Island, Per 
sian Gulf Age 27) (Claims RCA 2.0) June 
to Sept. 1936 and Sept. 1937 to June 1938 with 
Standard Oi! Co. of California, and June 1938 
to date with California Arabian Standard Ou 


Co., as Draftsman, Surveyor and Computer 


L ENnGtneertin G for November 194i Vou. 1a, 


and (since June 1938) Jun. Field Engr.; Jan 
to Sept. 1937 Computer and Steel Detailer 
Structural Steel and Forge Co 


Manon, Justin Davep (Junior), Newburgh, N.Y. 

Age 33) (Claims RCA 4.1 RCM 0.6) July 1940 

to date Eng. Inspector (Grade 4), Board of 

Water Supply, New York City; Feb. 1939 to 

June 1940 Eng. Asst., New York City Tunnel 

Authority previously Civ. Engr., Under 
pinning & Foundation Co., New York City 


Montney, Ormanp Homer, Louisville, Ky 
Age 42) (Claims RCA 0.5 RCM 2.4) Aug 
1940 to date Chf. Structural Engr., Shreve, 
Anderson & Walker, Archts. & Engrs., Detroit; 
previously Draftsman with George D. Mason 
Associates, and Bigelow-Liptak Corporation 
Detroit; Asst. Res. Engr. Inspector, and Res 
Engr. Inspector, PWA, Detroit, Mich 


Moore, Wi.1am Wattace (Junior), Los An 
geles, Calif. (Age 29) (Claims RCA 29 RCM 
1.4) May to Nov. 1938 and April to Dec. 1939 
Asst. Engr., U.S. Engr. Office, Los Angeles; in 
the interim and since Jan. 1940 member of 
firm, Dames & Moore, Cons. Foundation 
Engrs 


Munz, Ottver Wescey (Junior), Seattle, Wash 
Age 32) (Claims RCA 4.3) July 1940 to date 
Lieut (j.¢.), CEC, USNR, on active duty at 
Seattle Wash., as Asst. Res. Officer; previously 
with Regional Office No. 9, U.S. Forest Service 
Milwaukee, Wis. as Topographic Draftsman 
and Asst. Civ. Engr 


Nresvuur, THeopore WitiiaM, Trinidad, B.W.1 
Age 31) (Claims RC 6.3 D 0.6) Sept. 1940 to 
March 1941 Asst. Engr., War Dept., C.Q.M.C 
New York City; Feb. 1941 to date also, Engr 
Caribbean Archt. Engr previously Engr 
with Interamerica, Inc., Highway Engrs. and 
Contrs., and Constr. Aggregates Corporation; 
Chf. of Party, Supt. of Constr., and Engr 
CWA-PWA, Dept. of Parks, Bronx, N.Y. 


PeTerson, Dean Freeman, Ie. (Junior), Western 
Port, Md. (Age 28) (Claims RCA 1.7 RCM 
2) Aug. 1940 to date with Upper Potomac 
River Comm., as Asst. Project Engr., and 
since Feb. 1941) Project Engr.; Sept. 1939 to 
June 1940 Instructor in Gen. Eng., Univ. of 
Washington previously Jun. Hydr. Engr 
U.S. Geological Survey jun Road Engr 
U.S. Indian Service 


Rrepeset, Gernarp A., Moscow, Idaho. (Age 
37) (Claims RCA 5.1 RCM 1.2) Nov. 1940 to 
date (on leave from Bureau of Highways) Act 
ing Asst. Prof. of Civ. Eng., Univ. of Idaho 
previously with Idaho Bureau of Highways as 
Rodman, Levelman, Office Engr., Draftsman 
lransitman, and Res. Engr 


Row tey, Parco Mets, Fort Kaox, Ky Age 
39) (Claims RC 3.1 D 2.3) Nov. 1940 to date 
on leave from City of Cleveland) with Havens 
and Emerson, Archt.-Engr., as Designer on 
water-distribution system; Jan. 1938 to Nov 
1940 with Dept. of Public Utilities (Water), 
City of Cleveland, Ohio, as Jun. Civ. Engr 
and Pitometer Operator xreviously San. 
Engr. with CWA, Cuyahoga County, Ohio 


Scuecket, Wririt1am Bourton, Cynwyd, Pa. 
Age 46) (Claims RCA 10.2 RCM 5.6) May 
1941 to date Structural Engr., United Engrs. & 
Constrs., Inc., Philadelphia; previously on 
Chickamauga project, as Asst. to Project De 
sign Engr. TVA; Inventory Asst., Consolidated 
Gas Co 


Scueerz, Wiuttam Cramp, Jr., Bala-Cynwyd, 
Pa Age 30) (Claims RCA 1.8 RCM 3.4) 
May 1941 to date Asst. Civ. Engr., CEC, U.S 
Navy, 4th Naval Dist., Philadelphia, Aug 
1936 to May 1941 with Savery, Scheetz & Gil 
mour, Archts., Philadelphia 


Scutur, TruMaN Bankson, Kansas City, Kans. 
Age 31) (Claims RCA 3.6 RCM 2.5) April 
1939 to date City Engr., Kansas City, Kans., 
previously with Wyandotte County, Kans., 
as Instrumentman, and Asst. County Engr 


Suumaker, Loy Evcens, Pittsburgh, Pa. (Age 
41) (Claims RCA 7.7) April 1939 to date with 
U.S. Engr. Dept., as Draftsman and Inspector 
since May 1941 acting as Asst. to Res. Engr 
previously Draftsman with Gannett, Eastman 
and Fleming, Harrisburg, Pa., and Pennsyl 
vania Flood Control Bureau, Philadelphia 
Jun. Engr, Pennsylvania Dept. of Forestry 


Smmatovicn, AnTHony Pareick (Junior), San 
Francisco, Calif. (Age 32) (Claims RCA 3.6) 
April 1941 to date Asst. Structural Engr., 
U.S. Engr. Dept.; previously Jun. Highway 
Engr., U.S. Bureau of Public Roads 


Smuira, loun Epwarp (Junior), Chester, Pa. 
Age 32) (Claims RCA 1.4) Oct. 1937 to Oct 
1938 and April 1939 to date with Stone & Web 
ster Eng. Corporation, as Rodman, Chainman 
Inspector, Field Engr. and Res. Engr. 


Sonne, Jutsus Asa (Junior), Sacramento, Calif 
Age 33) (Claims RCA 1.7) Feb. 1938 to date 
Jun. Structural Eng. Draftsman, Div. of Archt 
California Dept. of Public Works; previously 


Vo. I 


with California Div. of Highways, as 

Eng. Office Aide, Bridge Dept . awe 
Mech. Eng. Draftsman; Structural | rales 
U.S. Eng. Dept., San Francisco: 
tural Engr., San Francisco Bay Exp: ition 


Co. 
SwaTek, Georce Francs, Lincoln, Nebr t 
31) (Claims RCA 3.3 RCM 2.4) Mar. n teget? 
date with Dept. of Roads and Irn: cation 
Inspector, Instrumentman, Asst. t, Conar 
Engr., Asst. Materials Engr... and (< nee Nor 
1939) Materials Engr. 


THOMAS, MENDALL PATTERSON (Junior) Har, 
ford, Conn. (Age 33) (Claims RCA 2) ye 
1936 to date with U.S. Geological Su... 
Water Resources Branch, as Jun. Ener PW 
and (since Oct. 1936) Jun. Hydr. Engr 


Oakland, Calif. (Age 32) (Claims Rr 
March 1933 to date with Easley & Brassy 
Timekeeper and Second in charge, and (slaee 
March 1934) Supt. 


Van Ness, Cuartes Geoney, Jr, La Wood 
Ohio. (Age 34) (Claims RCA 9.6 ROM Lo 
Feb. 1941 to date Designer, Arthur G McKee 
and Co., Cleveland, Ohio; Previously with 
Mahoning County (Ohio) Engr.’s ( ss 
Chf. of Party, Designer, and Specification and 
Inspection Engr. 


Trewuitt, Wayne Doveras, Jr unior) 
A 50) 


Warre, Rosert Emetin (Junior), New ‘ork 
City. (Age 28) (Claims RCA 4.4 RCM 06) 
July 1934 to Sept. 1935, Feb. to April 1936 and 
Jung 1937 to date Engr., Spencer, White § 
Prentis, Inc.; im the interim Engr. Eng 
Constr. Corporation. 


Wuarre, TaHorwatpo Bartimus, Roswell, N.Mex 
(Age 40) (Claims RCA 13.4) June 1926 to date 
with New Mexico State Highwa Dept., as 
Instrumentman, Project Engr., Highway De 
signer, Dist. Highway Office Engr., and (since 
Jan. 1935) Asst. Dist. Highway Engr 


Wittarp, James Epwarp, Knoxville, Teny 
(Age 44) (Claims RCA 18.8) 1926 to 1983 ang 
1936 to date with A. H. Whisman Co., as B 
Estimator, Supt. of Constr., and (since 1986) 
Engr. and Vice-Pres.; in the interim Bidg 
Inspector and Planning Engr., Planning 
Comm., Knoxville, Tenn 


Wyatt, Wenvect CHAMBERS (Junior), Lawrence 
Kans. (Age 32) (Claims RCA 3.4 RCM 04 
Oct. 1937 to Sept. 1940 and June 1941 to dar 
Asst. Engr., Div. of Sanitation, Kansas Stat: 
Board of Health; previously Res. Engr. and 
Designer, Black & Veatch, Cons Ener 
Kansas City, Mo 

APPLYING FOR JUNIOR 

CAVALIERE, ALrPonso Marta, New Haven, Conn 
Age 26) July 1938 to March 1939 and Aw 
1940 to date with State of Connecticut « 
Structural Draftsman, Dept. of Public Works 
and (since Aug. 1940) Senior Eng. Aide Drafts 
man, State Highway Dept.; in the interim uw 
employed. 

Cosens, KennetaH Wayne, East Lansing, Mich 
(Age 26) (Claims RC 2.0 D 1.0) April to June 
1941 and Sept. 1941 to date Instructor is 
Civ. Eng., Michigan State Coll.; in the interim 
Plat Engr., Auditor General's Dept., State of 
Michigan; previously Acting Asst. City Engr 
Dept. of Public Works, Pontiac, Mich 


Getcer, Lawton Devany, Milan, Teun. (Age 
23) June 1941 to date on active duty as Re 
serve Officer with U.S. Army at Wolf Creek 
Ordnance Plant; previously with U.S. Housing 
Authority, M. A. Quina, Jr., Inc., and Harvey 
& Quina, Gen. Contrs 


Goopwin, James FrReperick, Ancon, Canal 
Zone. (Age 26) May 1939 to date with The 
Panama Canal, as Jun. Engr., and (at present) 
Asst. Engr.; previously Structural Steel De 
tailer, American Bridge Co.; Eng. Aide, New 
York State Highway Dept 

Heary, Joun Hamuivton, Ironwood, Mich. (Age 
25) Sept. 1941 to date Structural Designer and 
Draftsman, Mead, Ward and Hunt, Camp 
McCoy, Wis.; March 1940 to Jume”1941 with 
Robert E. McKee, Gen. Contr. and Constr 
Engr., as Estimator, and Constr. Engr. (Field) 
previously with Sutherland Paper Co., Kale 
mazoo, Mich.; Field Engr., Miller-Davis Co 
Engrs. and Bidrs., Kalamazoo, Mich 

Lioyp, Crype Leonarp, Jr, Houston, Tet 
(Age 27) (Claims RCA 1.0) June 1941 to date 
Office Engr., Sheffield Steel Corporation of 
Texas; previously Research Asst., Washing 
ton Univ., St. Louis, Mo 

Perkins, Geratp Sternen, Berkeley, Calif 
(Age 26) Dec. 1938 to date with Univ. of Cali 
fornia, Dept. of Grounds and Bidgs., Bag 
Div., as Draftsman, Surveyor, and finally 
Const. Inspector; previously Control Chem 
ist, American Potash and Chemical Corpor® 
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K&E 


THE STABILIZED 


A new synthetic solid 


gives you this 


permanent tracing paper 


A remarkable new transparentiz- 
ing agent developed in the K&E 
laboratories—produces this truly 
permanent tracing paper! ALBA- 
NENE is made of 100% long fiber 
pure white rags—treated with 
Albanite—a new crystal clear syn- 
thetic solid, physically and chem- 
ically inert. ALBANENE will not 
oxidize, become brittle or lose 
transparency with age. 

Equally important, ALBANENE 
has an excellent drawing surface 
that takes ink or pencil beautifully 
and erases with ease ...a high de- 
gree of transparency that makes 
tracing simple and produces 





strong sharp blueprints... extra 
strength to stand up under con- 
stant corrections, filing and rough 
handling. ALBANENE has a// the 
working qualities you've always 
wanted—and ét will retain all these 
characteristics indefinitely. 

Make ALBANENE “prove it’’ on 
your own drawing board. Ask 
your K & E dealer or write us for 
an illustrated brochure and gen- 
erous working sample. 


KEUFFEL a ESSER CO. 


CHICAGO - ST. LOUIS - SAN FRANCISCO - LOS ANGELES 
DETROIT « MONTREAL 


OMcene 


REG. U.S. PAT. OFF 


TRACING PAPER 
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UNIV. OF CIN 
(C.E.) 
Nopagse, Argrsripes OLeGaRIO (24) 


UNIV. OF COLO 
(B.S. in Arch. Eng.) 
Leonaro, Ausrey GLENN (23) 
GA. SCHOOL TECH 
(B.S. in Civ. Eng.) 
Hansect, WitttamM ALpert, Je (23) 


IOWA STATE COLL. 
(B.S. in Civ. Eng.) 


Fuse, Water Exvin (24) 
Hussos, Cornte LEONARD (21) 
Varaseck, Rosert ROLAND (22) 


UNIV. OF MO. 
(B.S. in C.E) 


Suira, Rowpert ArgtTuurR (22) 


Civil 


NORTHWESTERN UNIV. 

(B.S. in Civ. Eng.) 
Tore-Ssmira, Rosert Emu (23) 
PA. STATE COLL. 

(B.S. in Arch. Eng.) 

Garratt, Davin Lyman (22) 
PURDUE UNIV. 

(B.S.C.E.) 


PaRRELL, Max Josern (20) 
Martin, Witt1aM CLARENCE (27) 
Tesxe, Wumer Epwin (24) 
UNIV. OF SO. CALIF. 
(B.S.C.E.) 
Everett, Leon Newton (25) 


UNIV. OF TENN. 
(B.S. in C.E.) 


Burns, Rosert Cuesrer (27) 
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A. & M. COLL. OF TEX. 
(B.S.) 


Krocker, Ropert Avo_rn (21 


UNIV. OF UTAH 
B.S. in Civ. Eng. 


Lorcren, BENJAMIN ELDER (23) 
UNIV. OF WASH. 
(B.S. in C.E.) 
Mausera, FLroyp Evvin (22) 


WORCESTER POL. INST. 
(B.S. in Civ. Eng.) 


D’Errico, Tuomas RicHarp 


(28 

The Board of Direction will consider the 

applications in this list not less than thirty 
days after the date of issue. 





Men and Positions Available 


These items are from information furnished by the Engineering Societies Personnel Service, with offices in Chica 
The Service is available to all members of the contributing societies. 


San Francisco. 


offices, and the fee is to be found on page 141 of the 1941 Year Book of the Society. 
be sent direct to the Personnel Service, 31 West 39th Street, New York, N. 


, Detroit, New York, and 


A complete statement of t procedure, the location ° 
To expedite publication, notices of positions available 
Employers and applicants should address replies to the key 


number, care of the New York Office, unless the word Chicago, Detroit, or San Francisco follows the key number, when it should be sent ip 


the office designated. 











CONSTRUCTION 


Grapuate Crvm Enorineer; Assoc. M. Am 
Soc. C.E.; age 35; married; 3 years reinforced 
concrete design and plant layout; 3 years super 
intendent of construction and building mainten 
ance for large Middle West manufacturing com 
pany; at present employed in last position named 
above. Prefers general management of construc 
tion or operation. Location, United States. C 
879. 

Crvm Enorneer; Assoc. M. Am. Soc. C.E.; 
32; married; B.S.C.E., North Dakota State; 
Master of C.E., Cornell University; member 
Sigma Xi; 4 years topographical and cadastral 
surveying and mapping as chief of party; 4 
years varied construction, including 1 year as 
engineer, superintendent Desires structural 
work in cither design or construction. C-880 


Bripce Enctneer; Assoc. M. Am. Soc. C.E.; 
graduate; New Jersey professional engineers’ 
license; 33; married; now employed as county 


bridge engineer; 10 years’ experience all phases 
of bridge design and construction. C-8S2 
DeEsIGN 
Civi. Encineer; Jun. Am. Soc C.E.; age 24; 
married; master's degree, Massachusetts Insti 
tute of Technology; 3'/: years design and 


construction of bridges, subways, and buildings; 
design position desired, preferably in field of 
bridges. Must be in Metropolitan Area. C-877 
EXECUTIVE 

Crvm Enotrnesr; Executive; M. Am. Soc 
C.E.; age 44; married; C.E., 1922; 19 years 
municipal and federal public works, including 
care and management of water supply system; 
desires responsible position with private water 
supply company; East preferred. C-878 


HybDRAULIC 


Crvm ano Hypravutic Enctneer; Assoc. M 
Am. Soc. C.E; 35; married; B.S. and MS. in 
C.E.; 3 years surveying and highway construc 
tion; 10 years office experience on flood control, 
irrigation, and water supply, covering design, cost 
estimates, specifications, and es Loca 
tion, Texas or the Southwest 885 

JUNIOR 

Crvm Enorvesr; Jun. Am. Soc. C.E.; 26; 
married; B.S. in C.E., University of California, 
1937; membership in three honorary societies; 
registered professional engineer, California; 
4'/a years’ experience in construction and hy- 
draulics—-supervised maximum of 23 men 
Employed by government; desires to join pri 
vate organization, preferably ome depending on 
efficiency and profit for survival. C-S82 


Civil ENGINEER; Jun Am. Soc C.E.; 
B.S C.E., New York University, 1934; desires 
work evenings and week-ends in New York City 
and vicinity, 7 years’ experience in construction 
estimating and surveying, topographic surve) ing 
and mapping, flood control and river and harbor 
surveys and reports. Anything. C-883 


Crvm Enocineer; Jun. Am. Soc. C.E.; age 
28; married; B.S. degree, University of Cali- 
fornia; four years hydraulics; investigation, flood 
control reclamation studies. Position with pri- 
vate company desired; location immaterial if op- 
portunity is adequate. C-886. 

Civic Enocineer; Jun. Am. Soc. C.E.; 30; 
married; master's degree; 3 years’ miscellaneous 
construction and concrete experience; 5 years’ 
detail and desiga experience on structural and all 
types of heavy plate work, riveted and welded; 
desires position with fabricator, consulting or con- 
tracting engineers. Southern Califoraia pre 
ferred. C-857-4110-A-1-San Francisco 

MISCELLANEOUS 

Crvi. Enotneer; Assoc. M. Am. Soc. C.E.; 
37; B.C.E. degree (evening school); 21 years’ 
experience in water-works, design, purchasing, 
maintenance and operation, distribution system 
surveys. Includes 4 years valuation experience, 
making engineering investigations and appraisals 
of water-works projects, rate analysis; thorough 
knowledge of utility accounting. Now employed; 
desires permanent position. Salary, $3,600 per 
year. C-SS84 

Positions AVAILABLE 

SIRUCTURAL Stes. DESIGNER Must have 
had experience with steel fabricators, particu- 
larly on building work. Should have gained this 
experience with a steel company as a designing 
engineer. Must also be familiar with welding 
and rigid frame design. Salary open. Location, 
South y-8531 

ConcRETE DRAFTSMAN with some design ex- 
perience. Salary, $3,000 a year. Location, New 
York, N.Y. Y-3554 

ASSISTANT Crvm ENGINeER with two to three 
years’ experience, preferably on Pi construc- 
tion and maintenance. Salary, $2,100-$2,400 a 
year Location, New York ‘Metropolitan 
Area. Y 8678 

Civ, OR MecHANIcaAL ENGINeER, not over 30, 
with railway or railway supply experience for 
general office engineering work Permanent. 
Location, New York, N.Y. Y-8729. 


Orrice Enotnesr, civil engineering graduate, 
to handle estimating, check designs, direct con- 
tractors, dictate correspondence; in general, all 
administrative duties. Salary open. Location, 
New York, N.Y ’-8730 

STRUCTURAL DESIGNER AND DRAFTSMAN ex- 

rienced in wood, concrete, and steel. Salary, 

3,900 a year. Location, New York, N.Y. Y- 
8746 

ENGINERBR to do general office work in engi- 
neering sales department. Should be acquainted 
with rolled yi =~ ucts and capable of making 
accurate shop drawings and sketches. Must 
have a good character, be ladusteloun and in- 
terested in rmanent position. Excellent op- 
portunity. ocation, New Jersey. Y-8795. 


Recent Grapuate Crvm ENGINgER capable 
of handling steel construction work. Railroad 
experience would be advantageous. Salary, 
$2,700 a year. Location, New York Metropolitan 
Area Y-S805 








Cost Enctneers who have had pe in 
construction, cost keeping, and cons 
trol on large construction projects, for the i. 
pose of developing unit cost data for record, for 
study, and for control of the cost of 
operations. Will be in complete charge of the 
work with a personnel of eight men. Salary 
oy -$4,600 a year. Location, United States 
f- 9 


Grapvuate Civic ENGINEERS AND ENGINEER. 
tInG Drartrsmen for construction work on an 
army cantonment. Apply by letter giving ex 
perience record with previous salaries, education 
and personal data, and some personal and bus 
ness references. Location, South. Y-8978. 


INSTRUCTOR to teach and supervise courses in 
elementary and advanced hydraulics, theory and 
laboratory, water power engineering, and kindred 
subjects. Master's degree and some Practical 
experience desirable. Salary will depend on quali 
fications with title ranging from instructor to oo 
professor. Location, Middle West. Y-8994. 


STRUCTURAL Fie_p ENGINEER experienced on 
heavy industrial structures for plant to be erected 
in the West. Salary, $5,600 a year. Y-9046. 


FIeLDMEN (2) one for work in the Eastern ter- 
ritory, and one in central territory out of Chicago 
Should be qualified to call on the architectural 
and construction trade, promoting the use of the 
association's building material and follow up on 
jobs which have been awarded. Should also ae 
good acquaintance with building code revision 
work. Salary, $3,000 a year. Y-9052-R-328-C 


Crvm Enorneer, 35-45, to check designs 
specifications, plans; some experience in elec- 
tricity and mechanics desirable. Half construc 
tion and half design. Salary, $3,000-$3,900 a 
year. Location, Virginia. Y-9055. 

Crvm ENGINgER with general experience on 
buildings, marine work, roads, etc. Must be 
high-grade type and qualified to earn in the 
5 ge $6,500 a year. Location, Trini 


DrarisMEN (3) experienced on topographical 
work, surveying, etc. oe $3,900 a year 
Location, Trinidad. Y-90 


CONSTRUCTION SUPERINTENDENT who has had 
some experience “9 Rw of store fronts 
Permanent Salary, $2,600-63,600 a year. Le 
cation, New York, w. Y. Y¥-9079. 


Manacer, 40-45, well-qualified to set up 
rapid, accurate, workable system of keeping con- 
struction costs on a $20,000,000 defense construc 
tion project, and be responsible for all estimates, 
and the tapid and accurate assembling of costs 
and preparing cost reports. Should be a capabie 
engineer and executive; aggressive, but able to 
get along well in large organization. Should also 
be familiar with ae construction cost trends 
and thoroughly familiar with sources of reliable 
current construction-cost information. Salary 
$5,200-$9,100 a year. Location, South. Y-9125 

ENGINEERS. (6) Principal draftsmen (3), 
salary, $2,575 a year. (c) Associate architects, 
salary, $4,000 a year. (d) Office engineer; salary 
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* This Pioneer crusher, powered by a “Caterpillar” Diesel 
D13000 Engine, supplies crushed rock for cement runways at 


the Litchfield Park Field. 
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uck roads at the new Air Corps base are maintained by a 
ar” 


Diesel No. 12 Motor Grader. Barracks in back- 
ground will house pilots in training. 









e A “Caterpillar” Diesel D8 Tractor with LeTourneau scraper working 
on the Army’s air base at Litchfield Park, Arizona. 175,000 cubic yards 
of dirt are being moved in this operation. 


Tax Army Air Corps has to have good flying 
fields and plenty of them to put through its huge new 
program of pilot training. One reason why it’s getting 
them in a hurry is the hard-hitting, load-moving power 
of “Caterpillar’’ Diesel equipment. 

From the first rough grading right through to the 
finished runways, “Caterpillar’’ Diesel Tractors, Engines 
and Road Machinery handle the job with speed and 
economy. They’re built to work and keep on working. 
Down-time is reduced and schedules kept up by the 
rugged dependability of ‘Caterpillar’ construction. And 
costs are consistently lowered by the superb “‘Caterpillar”’ 
fuel system that permits the engine to operate cleanly 
and efficiently on the cheaper grades of fuel. 


Meeting America’s defense needs is one of the tough- 
est assignments ever tackled by men in the dirt-moving 
industry and by the manufacturers who supply their 
tools. But the job will be done. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


CATERPILLAR 
DIESEL ENGINES AND ELECTRIC SETS 


TRACK-TYPE TRACTORS * ROAD MACHINERY 
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$4,000 « year ¢) Construction superintendents 
salary, $4,750 a year. (f) Chief of party; salary 
2.875 a year. Location, foreign. Y-9134 


Construction EnGineers, mechanical orf 
civil, who have had several years’ experience on 
industrial plant construction, power house and or 
equipment installation. Also, Junior Engineer 
with construction layout experience If inter 
ested, write for company application blank 
Salaries, $2,400-$4,800 a year. Location, South 
and Middle West. Y-0146 


Srructuzat Enorneer, designer and drafts 
man, experienced in steel and concrete for indus 
trial and warehouse building Permanent 
Salary, $3,600-$3,900 a year Location, New 
Vork Metropolitan Area. Y-9148 


Crvu. Enorneer with a knowledge of outside 
construction, engineering, and accounting, to 
operate a cost-keeping system already established 
Salary, $5.200 a year. Location, foreign [. 
9152 

StreucruraAL ENGIneek AND DestGnnr with 
experience in reinforced concrete and steel de 
“wen Salary open. Headquarters, New York 
N.Y y-9164 

Grapuate Enoineer with two to four years’ 
experience in architectural designing and draft 
ing. Duration, the emergency. Salary, $2,400 
$3,000 a year. Location, New York, N.V. Y 
9171, 





RECENT BOOKS 

New books of interest lo Civil Engineers 
donated by the publishers to the Engineering 
Societies Library, or to the Society's Reading 
Room, will be found listed here. The notes 
regarding the books are taken from the books 
themselves, and this Society is not responsi- 
ble for them. 





ARCHITECTURAL GRAPHIC STANDARDS FOR ARCHI 
rects, Enorneers, Decorators, BuILpEers 
AND Dearrsmen, 3 ed. By C. G. Ramsey 
and H. R. Sleeper. John Wiley & Sons, New 
York; Chapman & Hall, London, 1941, 344 
pp., diagrs., charts, tables, 12 X 9'/: in., cloth 


Standards and recommended practices in build 
ing, with many other data constantly used by 
architects and designers, are presented here in an 
unusually convenient form for quick reference 
The book consists entirely of plates with a very 
full index. It covers a broad field, including not 
only building construction but also landscaping 
— site development, the planning of sports 
fields, furniture, and miscellaneous equipment for 
various types of buildings 


Deer Water, published by New York Marine 
News Co., New York, N.Y.; printed by Re- 
corder Press, Plainfield, N.J., 1941. 77 pp., 
illus., maps, tables, 11'/: X 9% in., fabrikoid 
apply (not for sale). 

A series of descriptive articles on the major 
inland waterways of the United States is presented 
in this volume, in an endeavor to point out the 
henefits to the public from the development and 
use of these facilities. Statistical and technical 
information is included, and there are numerous 
illustrations. 


Deston HaNnpBOOK FOR PRACTICAL ENGINEERS. 
A. Cibulka. Apply to author, Dr. Alois 
Cibulka, Baytown, Tex., 1941. Diagrs., 
charts, tables, 12 X 9 in., paper, $10; reduced 
price in lots of three or more. 

The five parts of this compilation of design 
data and formulas cover the following fields 
strength of materials; steel and concrete struc- 
tures; pressure and vacuum vessels; piping and 
metals; hydraulics and heat transfer; mathe 
matical tables and general enginecring formulas 
Most of the material is in the form of tables and 
charts, with such explanation as is considered 


necessary. 


ELEMENTS OF ENGINEERING THERMODYNAMICS 
6 ed. rewritten. By J. A. Moyer, J. P. Calder 
wood, A. A. Potter. John Wiley & Sons, New 
York; Chapman & Hall, London, 1941. 217 
BP diagrs., charts, tables, 0'/> X 6 in., cloth 

2.50 


In the present edition, as in the previous ones 
this book is designed to stress the fundamental 
rinciples of engineering thermodynamics as a 
oundation for the more advanced and practical 
applications of the theory. It is intended, par- 
ticularly, for use in technical colleges having 
special courses in advanced thermodynamics, 
steam turbines, internal combustion engines, 
heating, refrigeration, and other applications of 
thermodynamics. 


ENGINEERING Descriptive GEOMETRY AND 
Drawine. By F. W. Bartlett and T. W 
Johnson John Wiley & Sons, New York 
Chapman & Hall. Ltd., London, 1941 572 


pp., illus.. diagrs., charts, tables, 572 pp 

cloth, $4.50 

This comprehensive textbook, developed for 
use at the U.S. Naval Academy, consists of the 
following three parts: (1) Line drawing, which is 
chiefly concerned with the manner of handling the 
instruments: (2) engineering descriptive geom- 
etry, which deals with the rules of orthographic 
projection applied to simple geometrical shapes; 
and (3) engineering drawing, which describes the 
application of the general principles of drawing 
to engineering purposes with emphasis on detail 
drawing. 


ENGINERRING EncycLorpepta, 2 Vols. Edited 
by F. D. Jones. Industrial Press, New York, 
1941. 1431 pp., diagrs., charts, tables, 9'/2 « 
6 in., fabrikoid, $8. 

This two-volume reference work supplies such 
practical and useful information as the various 
important mechanical laws, rules, and principles: 
physical properties and compositions of a large 
variety of materials used in engineering practice, 
and the characteristic features and functions ot 
different types of machine tools and other equip- 
ment. The 4,500 topics included are alphabeti- 
cally arranged and cross-indexed for convenient 
reference, and have been selected for their useful- 
ness in the mechanical industries. 


(The) Enctneertnc Proresston. By T. J. 
Hoover and J. C. L. Fish. Stanford Univer- 
sity Press, Stanford, Calif.; Humphrey Milford 
and Oxford University Press, London, 1941. 
441 pp., diagrs., charts, maps, tables, 9'/: K 6 
in., cloth, $5. 

This book describes the qualifications and du- 
ties of the professional engineer and his habit of 
mind, and indicates the rewards that an engi- 
neering career has to offer to qualified men. It 
presents an extended analysis of the sphere and 
status of the profession and points out its capaci- 
ties for future development. The study will be 
especially valuable to young men contemplating 
a career in engineering and to instructors, because 
of the light it throws on the engineering method 
and its relation to school work, but should also 
prove of interest to the practical engineer. 


Great Britain, Ministry of Transport. Exprrt- 
MENTAL WorK oN Roaps, Report for 1938- 
1939 of the Experimental Work on Highways 
(Technical) Committee. His Majesty's Sta- 
tionery Office, London, 1939. 179 pp., tables, 
9'/2 X 6 in., paper. (Obtainable from British 
Library of Information, 620 Fifth Ave., New 
York, 75 cents.) 

Beginning about the year 1929, the Ministry of 
Transport has built a number of experimental 
roads in Great Britain, in order to study the be- 
havior of various types of construction. The 
present report covers the condition of these 
roads after an added year of use, and gives in- 
terim conclusions as to their suitability. Roads 
of concrete and cement-bound macadam, roads 
with bituminous surfacings and with thin sur- 
facing coats are described. Surface dressings, 
rural footpaths, and bicycle tracks are also con- 
sidered. 


InTRopuCcTION TO GroLocy, 2 ed. By E. B 
Branson and W. A. Tarr. McGraw-Hill Book 
Co., New York and London, 1941. 482 pp., 
illus, diagrs., charts, maps, tables, 9 X 6 in., 
cloth, $3.75. 

Intended as a general text for students not 
majoring in geology as well as for those who are, 
this book avoids technicalities in presenting the 
outstanding principles of the subject. The 
fundamentals of both physical and historical 
geology are covered. Over four hundred photo- 
graphs, maps, and diagrams aid the beginning 
student in understanding the text. 


MATHEMATICAL Tastes. By H 
McGraw-Hill Book Co., New York, 
pp., tables, 9'/. X 6 in., cloth, $2.5( 
The values of both natural functions and 

logarithms of trigonometric functions are given 

to four or five places of decimals in hundredths 
of degrees rather than minutes and seconds 

Exponential, hyperbolic, and other commonly 

used functions are also included. Tabular dif 

ferences are included wherever desirable. 


Maraematics (The Pennsylvania State College 
Industrial Series), by J]. W. Breneman. 210 
pp., $1.75;.-Mecnanics (The Pennsylvania 
State College Industrial Series), by 
Breneman. 141 pp., $1.50; »StrRencTtu or 
Marertats (The Pennsylvania State College 
Industrial Series), by J. W. Breneman. 145 
pp., $1.50;,and Biue Print READING AND 
Sxetcutnc (The Pennsylvania State College 
Industrial Series), by H. R. Thayer. 141 pp., 
$2. McGraw-Hill Book Co., New York. 
1941. Illus., diagrs., charts, tables, 9'/2 K 6 
in., cloth. 

The texts included in this new series are de- 
signed to give simplified presentations of the 
fundamentals of their respective subjects. In- 
tended for the student or apprentice with limited 
mathematical background, the theoretical treat- 
ment is held to a minimum. Stress is laid on the 
application of principles of these subjects to im- 
portant practical problems that are common in 
industry. Further volumes on engineering draw- 
ing, machine design, electricity, ete., are to be 
included in the series 


MopeRn MeTALLURGY PoR ENGINEERS. By F 
T. Sisco. Pitman Publishing Corp.. New York 


B. Dwight 
1941. 231 
) 
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and Chicago, 1941. 426 pp., illus ; 

charts, tables, 9!/: X 6 in., cloth, $4.5: "® 

This concise study of recent development, 
ferrous and non-ferrous metallurgy pro: ides ,. 
sential data on the engineering ttles 5 
metallic materials, the variables affecti», then 
properties, and their significance to e: gineer. 
The relation between constitution and si ruct : 
of materials and properties is briefly showy — 
elementary discussion of fundamental! moder, 
concepts of physical metallurgy. Review — 
tions and a bibliography are appended. 


/Puotoevasticity, Vol. 1. By M. M. Pp 
John Wiley & Sons, New York; i 
Hall, London, 1941. 411 pp., illus. diagr: 
charts, tables, 9'/: X 6 in., cloth, $6. F 
The two-volume work, of which this tex: ; 

Vol. I, contains the essential materia) for , 
thorough understanding of the theoretica! pring. 
ples and experimental procedures for the explora 
tion of all two-dimentional stress systems Dy the 
method of photoelasticity. This volume is cop 
fined to the strictly photoelastic methods for plane 
stress analysis, which are based entirely on th. 
stress pattern and the isoclinics. 


Wk) Taylor and L. Turner. Con2rete Publications 


< 


are described, design data are given for all im 
portant actors, and there is a chapter dealin, 
with flue openings, linings, bands, and other 
specific features. Special attention is paid to th 
scientific calculation of the stresses caused by ho: 
gases. 

SPECIFICATION DoCUMENTS FOR BUILDING M, 
TERIALS AND CONSTRUCTION, 194] ed. Pacifx 
Coast Building Officials Conference, 124 Wee 
Fourth St., Los Angeles, Calif. 400 pp., illus 
diagrs., charts, tables, 8 X 5 in., cloth, $5. 
Sixty-two standard and tentative specification, 

and test programs, to which reference is made ip 
the Uniform Building Code of the Pacific Coas: 
Building Officials Conference, are combined jp 
this volume. The material is classified and ar 
ranged for ready reference. Like the previous 
editions, this comprehensive collection of struc 
tural standards should prove a great convenience 
to structural engineers, architects, and specifica 
tion writers. 

STRENGTH oF MarTertacs, Pt. 2. Advanced 
Theory and Problems, 2 ed. By S. Timo 
shenko. D. Van Nostrand Co., New York 
1941. 510 pp., illus., diagrs., charts, tables 
9 X 6 in., cloth, $4.50. 

This standard textbook for advanced students 
research engineers, and designers has been re 
vised after a period of eleven years. The ma- 
terial, both theoretical and experimental, which 
has been added, represents recent development: 
in the fields of stress analysis and experimenta! 
investigation of mechanical properties of struc 
tural materials. For the most part these addi 
tions are applicable to current problems such as 
airplane construction. 

ABLE OF Naturat LoGartrums, Vol. 1. Loga 

rithms of the Integers from 1 to 50,000; pre 

pared by the Federal Works Ager. Work 

Projects Administration for the City of New 

York; conducted under the ip of and 

for sale by the National Bureau of Standards 

Washington, D.C., 1941. 501 pp., tables, 1! 

8 in., cloth, $2 (payable in advance) 

Continuing the series of mathematica! table: 
being compiled by the Work Projects Adminis 
tration, this book constitutes Vol. 1 of a pro 
jected four-volume table of natural logarithms 
The natural logarithms are given here to sixteen 
decimal places for the integers from 1 to 50,000 
Succeeding volumes will carry to 100,000 and 
cover the range from 0 to 10 at intervals of 0.000! 


TEXTBOOK oF SouND, 2 rev.ed. By A. B. Wood 
Macmillan Co., New York, 1941. 578 pp. 
ilius., diagrs., charts, tables, 9 X 5'/: in, 
cloth, $6.50. 

Subtitled “‘an account of the physics of vibra- 
tions with special reference to recent theoretical 
and technical developments,” this text treats of 
vibrations of all frequencies, audible or otherwise. 
Vibrating systems and sources of sound are 
thoroughly covered, following a section on vibra- 
tion theory. Sound transmission and the recep- 
tion, transformation, and measurement of sound 
energy are discussed. The final section deals with 
various important technical applications. 


j/TRANE AIR CONDITIONING MANUAL, published 
by The Trane Company, La Crosse, Wis., 194! 
revised ed. 376 pp., illus., diagrs., charts 
maps, tables, 11'/: X 8*/2 in., cloth, $5. 
Primarily concerned with the application of 
the fundamental facts of engineering to the de 
sign of air conditioning systems, this publication 
touches on all phases of the field. Heat and its 
transmission, physical comfort, air and 
supply, psychrometry, refrigeration and ventile 
tion processes, the functions of water in air coe 
ditioning, and a chapter on ducts and fans, ae* 
in this edition, are all covered in this compre 
hensive treatment of the subject. Diagrams 
tables, problems, and numerical examples add t 
its practical value 
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rifugally or Pit Cast Pipe for 
r works, gas, sewerage, 


age and industrial services. 


Lithegraphed on stone by Edward A. Wilkon 


New uses for cast iron pipe developed by the present emergency emphasize the 
value of resourceful foundry equipment as well as skill and experience in the 
design of pipe and fittings. National Defense has first call, of course, on the aggre- 
gate facilities of our four large foundries, our laboratories and the forty years’ 
experience of our technical staff. The great majority of our large production 
continues to be required for direct and indirect National defense construction. 


UNITED STATES PIPE & FOUNDRY CO., General Offices, Burlington, N. J. 
Plants and Sales Offices throughout the U. S. A. 
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CURRENT PERIODICAL LITERATURE 


Abstracts of Articles on Civil Engineering Subjects from Publications (Except Those 
of the American Society of Cwil Engineers) in This Country and Foreign Lands 


Selected items for the current Civil Engineering Group of the Engineering Index Service, 29 West 39th Street, 


New York, } & A 


technical libraries of the world. 


received by the Library and are read, abstracted, and indexed by trained engineers. 


Kvery article indexed is on file in The Engineering Societies Library, one of the leading 
Some 2,000 technical publications from 40 countries in 20 languages are 


With the information 


gwen in the items which follow, you may obtain the article from your own file, from your local library, or 


direct from the publisher. 


Photoprints will be supplied by this library at the cost of reproduction, 25 cents 


per page to members of the Founder Societies (30 cents to all others), plus postage, or technical translations 


of the complete text may be obtained at cost. 








DAMS 

TrRasH RACKS Tapered Trash Rack Bars. 
P. Baumann. Eng. News-Rec., vol. 127, no. 3 
July 17, 1941, p. 115 Features of new design of 
trash racks for San Gabriel Dam No. 2 of Los 
Angeles County Flood Control District, in which 
clearance between each pair of bars increases in 
direction of flow 


FLOOD CONTROL 

Connecticut River Flood Control on 
Connecticut Eng. News-Rec., vol. 127, no, 3, 
July 17, 1941, pp. 82-86. Review of current 
plans for flood control in Connecticut River basin 
location of reservoirs and local protection work; 
methods used in selecting reservoir sites; bal 
ancing reservoir costs against cost of protective 
works along river and determining economic 
benefits of protection afforded; power and con- 


servation 


FOUNDATIONS 

Pues, CONCRETE Reinforced Conerete Piles 
in Foundations, P. G. O'Rourke. IJmst. Cir 
kngrs. Ireland—Trans., vol. 66, 1939-1940, pp 
41-067 and (discussion) 6¢-79. Review of use of 
reinforced concrete piles in foundations, with 
special reference to cast-in-situ driven piles 
bored piles, and pre-cast concrete piles; tests of 
site. selection of size of pile; determination of set 
head stresses on piles; selection of hammer and 
calculation of set; Hiley’s pile-driving formula 


SAND Hoechstbelastete Fundamente auf 
Sandboden, H. Seeger. Deutsche Bauseitung, 
vol. 75. no. 13, Mar. 26, 1941, pp. 231-237 
Review of modern methods of building founda 
tions on sandy ground with use of piles, or sheet 


piling, caissons, chemical co.solidations, etc 


Sumway Construction, Curcaco. Measure- 
Earth Pressures on Chicago Subway, 
R. B. beck Am. Soc. Testing Matis Bul. No 
111, Aug. 1941, pp. 25-30. Methods used to 
determine earth pressure acting in existing open 
cuts, and coincident soil movements; techniques 
presented are given in hope that men associated 
with construction of open cuts will be impressed 
with comparative simplicity of determination of 
earth pressures, and will be led to make measure 
ments of their own in order to add to common 
fund of engineering knowledge 

HYDROLOGY AND METEOROLOGY 

RatmROAD Bur_pines, EARTHQUAKE Resist 

ance. Earthquake Reconstruction on Quetta 
Railway) Division 1936-1940, R. O. C. Thomson 
India Railway Board—Tech. Paper No. 307, 
1940, 64 pp., supp. plates, Price Re 1-8-0 or Is 
3d Report on anti-earthquake designs for 
various buildings of East Indian Railway follow- 
ing earthquake of May 31, 1935; seismic factor 
and development of designs; unframed buildings 
of “banded” type; structural framed buildings; 
of earthquake-proof buildings; design 


ment of 


design ake-pro 
data adopted by G. C. Trehan for earthquake 
resisting Buildings on Quetta Division with sub 


sequent modifications 


HyDROGRAPH Unit Hydrograph 
and Its Application, L. K. Sherman. As 
sociated State Eng. Soc Bul. vol. 17, no. 2, Apr 
1941, pp. 4-22. Review of developments in 
methodology for estimating runoff from rainfall, 
examples illustrating some of approved proce 
dures now in general practice; infiltration and 
derivation of net rainfall; 24-hour unit hydro 
graphs; computation of net rain by infiltration 
theory, 12 and 6-hour unit hydrographs; deriva 
tion of unit hydrographs from compound hydro- 
selection of unit time. Bibliography 


RUNOFF, 


graph 

Sur, TRANSPORTATION. Transportation of 
Sediment by Flowing Water and Its Importance 
in Soil Conservation, J. W. Johnson. U.S. Soil 
Conservation Service—Soi Conservation, vol. 6 
no. 11, May 1941, pe 290-293. Study of silt 
transportation by flowing water, with special 
reference to observations made at sediment -load 
laboratory near Greenville, S.C.; density cur 
rents in reservoir; vertical distribution of sus 
pended sediment in Lake Issaqueena 


Sorms, Eroston. Soil Erosion, E. S. Clayton 
iustralian Surveyor, vol. 8, no. 5, Mar. 1, 1941, 
pp. 260-264. Director of Soil Erosion Services 
of New South Wales discusses nature of soil 
erosion and its effect on stream flow; unsatis- 
factory stream flow in Australian rivers; land 
slips; value of dense pasture 


Warersneps, Evaporation. Natural Water 
Loss in Selected Drainage Basins, G. R. Williams 
U.S. Geol. Survey——Water Supply Paper 846, 
1940, 59 pp. 15 cents. Statistical study pre- 
senting results of computations of annual water 
loss or annual rainfall minus annual runoff, for 
river basins in humid or semi-arid regions east of 
Rocky Mountains; sample computations; prob- 
able accuracy of results; results are given for 
about 200 drainage areas with aggregate period 
of record of more than 2,000 years; relation be- 
tween water loss and temperature. 


IRRIGATION 

CANALS, Desicn Economics of Deccan 
Canals—Selection of Water Depth, N. 5. 
Joshi. /nsin. Engrs. India—J., vol. 20, Jan. 
1941, pp. 198-229 and (discussion) 237-244, 
supp. plates. Discussion of principles of design of 
irrigation canal in comparatively non-erodible 
soils of Deccan, Bombay, and other regions of 
India, with special reference to selection of suit- 
able water depths 


Inpta. Annual Report (Technical) of Central 
Board of Irrigation, India, 1938-1939. India 
Central Board Irrigation—Publ. No. 22, Jan. 10, 
1940, 185 pp., figs., tables, diagrs., supp. plates. 
Report on research in irrigation engineering 
Design of canal falls; meandering of rivers; 
silting of reservoirs; silt excluders and ejectors; 
torrents in boulder rivers and streams; role of 
reservoirs in flood control; water-logging and 
land reclamation; design of drains in irrigated 
areas; design of channels in alluvium; soil de- 
nudation 


Mextco. La Obra de la Comision Nacional de 
Irrigacion, Mexico, D. F., Estados Unidos Mexi- 
canos, 1940, 275 pp., supp plates, maps. Work 
of National Irrigation Commission during ad- 
ministration of President Lazaro Cardenas, 1934 
to 1940; general descriptive and statistical re- 
view 

PumpiInc PLants, Texas. Pumping Plants 
for Irrigation System. Eng. News-Rec., vel. 
127, no. 1, July 3, 1941, pp. 21-23. Description 
of new irrigation pumping plant of Willacy 
County Water Control and Improvement District 
No. 1 in Rio Grande Valley in Texas, including 
four 48-in. and three 42-in. Diesel-driven pumps; 
features of re-lift plants and portable pumping 
units; plan of river ney my plant; distribution 
network; portable units for sprinkling 
LAND RECLAMATION AND DRAINAGE 

Brazm. Condicoes em que se encontram os 
principais portos Maritimos, Fluviais e Lacustres 
do Pais, L. R. Cavalcanti de Albuquerque, Jr. 
Clube de Engenharia Rio de Janeiro, vol. 6, no. 
69, Sept-Oct. 1940, pp. 22-26. Conditions 
found in principal maritime, river, and lake ports 
in Brazil; classification of ports; summarized 
data and information on each of principal organ- 
ized and unorganized ports 


Drypocks, Enrrances. Sliding Caissons for 
Dock Entrances, S. C. Bailey. Dock & Harbour 
{uthority, vol. 21, no. 246, Apr. 1941, pp. 129- 
133 Principles of design, construction, and 
operation of sliding caissons for temporarily 
closing entrances of docks and locks; dead 
weights of sliding caissons; stability of caissons 
when being floated into or out of entrance 


Dreypocks, New York ‘_ ~ 7 Large Dry 
Dock at Port of New York. Jock & Harbour 
Authority, vol. 21, nos. 244 and 245, Feb. 1941, 
pp. 73-78, and Mar., pp. 110-112. Extract of 


report by Port of New York Authority on need 
and desirability of ‘‘super docks’’ to accommodate 
ships 1,200 ft long; features of proposed design, 
construction methods, and A - ee esti- 
mated cost $10,000,000 to $12, 000 


18 
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Lonvon, ENGLAND. Yantlet Dred 

nel in Thames Estuary, E. C. Shanklend ~ 
& Harbour Authority, vol. 21, nos. 246 and 247 
Apr. 1941, pp. 117-122, and May, pp. 145-148 
Study of hydrography, tidal, and dredging re 
search covering more difficult improvement; 
mainly between 1922 and 1938, in Vantle, 
Chanrtel area, at seaward limit of Port of 
England; study of model of river and estuary 
from Teddington to Nore Lightship; chart. 
soundings, contouring, etc.; surface and ground 
currents; tidal predictions and Calculations 
Sens plant; marking and navigational direc. 
ions. 


SHORE PROTECTION, GERMANY. Landbew 
ungen an der deutschen Nordseekueste ¢ 
lodius. Gas- u. Wasserfach, vol. 83, no. 4 
Nov. 9, 1940, pp. 562-567. Description of 
formations along North Sea coast of vermany 
and methods used for their protection Bibliog 
raphy. 


Woop Preservation. Advantages of Wo). 
manized Lumber at Ports and Terminals Used 
in Superstructures, F. W. Gottschalk. Worl; 
Ports, vol. 3, no. 11, Aug. 1941, pp. 12-13 ang 
18. Examination of characteristics of “sai 
wood eservative; clean preservative, Wolmay 
Salts, is discussed as exemplary of several good 
salt treatments in extensive use; reference mac 
to tabulated report covering investigation o/ 
service records made by commercial! installation. 
of Wolmanized Lumber, to be published in Pro 
ceedings of 41st annual meeting of American 
Wood-Preservers’ Assn. 

ROADS AND STREETS 

ACCIDENT PREVENTION. “Bounce” Kails 1 
T. Moore. Steel, vol. 109, no. 8, Aug. 25, 194) 
pp. 52-53. Description of guard rail that pro 
vides exceptional protection along edge of high 
ways and also as road center divider: rail is held 
in front of posts by heavy heat-treated spring: 
bolted at lower end to posts just above ground 
comparatively light shocks are absorbed com 
pletely by sprin suspending rail, while heavier 
shocks are absor by rail itself; fabrication of 
rails described. 

AspHatt. Direct Method of Determinix: 
Thickness of Asphalt Pavement with Reference 
to Subgrade Support, P. Hubbard and F. ( 
Field. Asphalt Imst.—Research Series N« 
Apr. 1, 1941, 12 pp. Discussion of methods o/ 
determining thickness of asphalt pavements res! 
ing on plastic soils, based upon actual tests and 
observation of behavior of asphalt pavements 
resting directly upon soil masses; evaluation o 
load-supporting capacity of soil with reference t 
asphalt pavement and to its subgrade suppor! 
factors of safety; future possibilities of method 


Camps, Murrary, Orecon. Fighting Time 
and Mud—at Portland Airport, H. W. Young 
Pac. Bidr. & Engr., vol. 47, no. 3, Mar. 1941, pp 
28-31. Methods and equipment wsed in co 
struction of cantonment Portland Columba 
Airport near Portland, Ore., for housing 2,500 wr 
corps troops; construction of drainage works 
use of portable roadways for passage of heavier 
trucks. 


Dust Controt. Some Experiments in Dus 
Proofing of Roads and Their Lesson, D. Hosain 
Instn. Engrs. India—J., vol. 21, no, 1, Apr. 1%! 
pp. 105-122, supp. plates. Review of experience 
of Public Works Department of State of Hyder 
abad, India, with treatments and materials for 
prevention of dust on dirt and metaled roads 
cost data. 


EMBANKMENTS. Hydraulic Fills, B. A. = 
lier. Pac. Bldr. & Engr., vol. 47, no, 3, ar 
1941, pp. 31-34. Construction of hydraulic 
embankments for Columbia River | ighway & 
Oregon by pumping dredged material #5 =e 
7,000 ft with lifts up to 60 ft; getting pow 


dredge. 

Erosion. Controlling Highway Erosios * 
Idaho, F. B. Harper. bac. Bidr. & Bag. © 
47, no. 7, July 1941, pp. 58, 60, and 
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‘AMOUS as America’s longest, 

most modern and number one 

erhighway, the Pennsylvania 
lurnpike’s 160 miles of easy-grade 
| direct alignment is a prophetic 
ample of modern highway con- 
iction 

ts stride from Irwin, near Pitts- 
eh, eastward to Middlesex, near 
risburg, it breaks down the for- 
lable barriers of the Allegheny 
intains by tunneling the highest 
ridges and bridging streams and deep 


t 


vines 

\merican Bridge Company had an 
extensive part in the steel require- 
ments of this outstanding project, 

lying 1430 tons of fabricated 
steelentering into tunnel construction 
nd permanent bridge structures. 

Of the five bridges that are Ameri- 
can Bridge-built, the plate girder 
structure over Dunnings Creek, in 
Bedford lownship, is of special in- 


fer ‘ 


st. ksthetically pleasing in its 
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simplicity of treatment and efficient 
use of durable steel, the Dunnings 
Creek Bridge was singled out by the 
Jury of Award of the American In- 
stitute of Steel Construction as the 
most beautiful “Class B” ( cost range 
between 250,000 and 1,000,000 dol- 
lars) steel bridge opened to traffic 


AMERICAN BRIDGE 


Baltimore . Boston 


Minneapolis 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 


Cleveland 


New York Philadelphia 





et on centers. 


United States Steel Export Company, New York 
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during 1940. 

Thus again is exemplified Ameri- 
can Bridge Company’s continuing 
participation, of more than a half 
century's standing, in the growth and 
development of America’s steel- 
framed network of travel and com- 
merce. 


COMPANY 


General Offices: Frick Building, Pittsburgh, Pa. 


Chicago . Cincinnati 


Denver «+ Detroit + Duluth 
St. Louis 
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Today, Form-Tys too, come to your job ready to use... 
and the RICHMOND way is the profitable way in concrete 
Form-Tying. Always better... faster... less costly. 


RICHMOND 10-WAY 
PROFIT PLAN 


1—Over 
devices 


2—Cost 


60 different form-tying 


Meeting every condition 


less to use than usuai 


wire, band, or rodtys 


fome Made 
3—Engineered 


sate working 
25000 Ibs 
stripping 


for 
of 1500 to 
Faster 


loads 
4— 
saves 
5— Promotes 
ment, plus uniform thickness 
6—1 to 2 inch “hold back 
job 
7—Weight scientifically cut to save 
shipping and handling costs 
8 Delivery 


warehousing 


erecting and 


time and lumber 


perfect wall align 
protects 


against rust staining 


right to the Tel) saves 

Job section labels 

save time 
9—No cost for working parts. You 
pay only for tys used. 

10—Job planning bureau specihes 


types, quantities, methods . free 





10 woys 
te profit! 


Richmond provides you with 
patented pre-fabricated form-tying 
devices specifically engineered for 
tying and anchoring concrete forms 
of every kind—from light wall con- 
struction to heavy engineering 
structures. Each Richmond 
product has basic advan- 
tages definitely superior to 
anything you may have used be- 
fore. In addition to this Richmond 
offers you 10 different ways to 
profit by doing business with them. 
Proof? You bet. Read that panel 
to the left. 

THE NAME SNAP-TY IS COPYRIGHTED BY US! 


In 1930—1i years ago — Richmond, alone, 
coined and copyrighted the name Snap-Ty as 
the brand name for one of our tie products. 


RICHMOND screw 


ANCHOR COMPANY, INC. 


816 LIBERTY AVENUE - 


BROOKLYN, 


NEW YORK 
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Flight Strips to 
Local Areas, T. R. Kendall 1m 
V o no. 7, July 1941, pp. 37-39 Ele 
mentary discussion of principles of installation of 
flight strips adjacent to state highways as aids to 
military and commercial aviation 


Furcnr Srrirs Service of 
and 


l nA) 


Citic 


Cu v 


Rede Rodovi 
ve de Engenharia 
no. 69, Sept 
Northeastern 
description 


Hicuway Systems, Braz 
do Nordeste, I Vietrra, Cin 
Rio de Janeir Revista, vol. 6 
Oct 1940, 28-37, supp. plates 
highway network present status 
of highways and their principal characterist« 
what highway network und what it should 
be in this 


} 


was 


region 


SYSTEMS BRazit 
tado do Rio de 
Engenharia Ri le 
Sept.-Oct. 1940 
Highways in State of 
physical aspect highway 
lowlands of Fluminense 
autonomy 


HiGuMway 
Rodagem no I 
Braga Cimube de 
Reve ol. 6 
upp 
Rio de 
network in 
highway planning 


Estrada de 
Janeiro, I S 
Janet 

no. 60 pp. 35 3 
plate and map 
Janeiro, Brazil 
coastal 

highway 


SIGNALS AND MARK 
with 


Hrouway TRAFFIC SIGNS 


Marking Highway Lanes 


Stone 


Chips. Eng. News-Rec., vol. 127, no. 1, July 3 
1941, pp. 27-28. Report on experimental ap 
plication of stripes of contrasting stone chips in 
lane marking on highways in Texas and South 
Dakota; outfit for applying raised center stripe 
pulling roller that compacts chips into ribbon 
thick at about 4 mph 


sin 

PANAMA Work Pushed on New Highway 
Across Isthmus of Panama Eng. News-Rec., vol 
127, no. 3, July 17, 1941, pp. 96-98. Report on 


current construction of 24' miles of highway 
through tropical jungles of Panama to connect 
Colon with present highway from Panama City to 
Madden Dam, undertaken as part of work of 
improving defense facilities at Panama Canal; 
road is to be divided lane highway paved with 
concrete and designed to carry modern military 
equipment construction operations 


STABILIZATION Classifications of Stabiliza 
tion and Elements of Expense in Typical Asphalt 


Stabilization Project, W. R. Macatee Asphalt 
Inst-—Information Series No. 42, May 1, 1941 
11 pp. Classification of road stabilization proc 
esses: analysis of elements of expense involved 


in constructing roads stabilized with asphalt 


STABILIZATION How Oregon Builds Cement 
Stabilized Base, R. A. Furrow Pac. Bidr. & 
Ener.. vol. 47, no. 1, Jan. 1941, p. 29 Specifica 


1947 Vo 





tions for and method of construction , 
~~ cement-stabilized base with 2-in itumin 
macadam wearing surface, under 
awarded by Oregon State Highway ( 
on Santiam Highway east of Alban 

$18,000 Yat cont gf 


STABILIZATION Montana's First Maige « 
Soil Stabilization, D. L. Choney BP oan 
Engr., vol. 47, no. 4, Apr. 1941, pp. 32-24 M 4 
ods and equipment used for stabilizing experi eth 
tal section in Garfield and Petroleum _ 


Montana, 9'/: miles in length, utili ic 

“blow-sand" combined with earth » ay 

place, on roadway = 
TesSTING Study of Bituminous 

Road-Testing Machines, C. Mack Soe. Cha 

Industry——J. (Trans. & Communications) 

60, no. 5, May 1941, pp. 111-120 Problem a 


adhesion of bitumen to mineral aggregate 

simple methods for its estimation ar: — 
it is shown that adhesion of bitumens can ton 
proved by addition of certain agents; use of ~ 
testing machines affords practical means of bee 
ing problem of adhesion and other factors / 
as temperature and traffic, which infy 

stability of bituminous pavements = 


SEWERAGE AND SEWAGE DISPOSAL 


CURRENT TREATMENT. Current Devel ment 
and Trends in Sewage Treatment, A |] Tie 


Sewage Works J., vol. 13, no. 4, July 194) , 
694-707 and (discussion) 707-709 " Review 
improvements of sewage treatment equipmen; 


and processes that have been introduced dy, 


past™ decade; screening; grit removal; greg 
removal; clarification; raw sewage flocculatio. 
chemical treatment; aeration; trickling {jj». 


effluent filters: shud» 


and high-rate filtration 


digestion; sludge dewatering; sludge drying 

incineration P 
Disposat PLANTS, TRACTORS Tank-Tractor 

for Sewage Sludge. Engineer, vol. 171, no. sc 


Apr. 4, 1941, p. 232. Illustrated descriptior 
innovation introduced at municipal plant , 
Springfield, Ill., to replace original plan of 


trucks traveling on runways or wheelways 
sisting of heavy oak planks; crawler ty» 
tractor is fitted with side tanks or bins 


DrsPosaL PLANTS, WISCONSIN Raps W 
Primary Sewage Treatment at Wisconsin Ra; 
Wis., J. W. Townsend. Am. City, vol. 56, no s 
Aug. 1941, pp. 65, 67, 69, and 73. Description 
improvements in sewage disposal plant of ¥ 
consin Rapids, Wis., having population of 
2,000 features of new intercepting sewer 
delivering sewage to plant sludge 
filtering, and incineration; character of sewa, 


digest 


INDUSTRIAL WASTES Developments ir 
nery Waste Studies at Palo Alto, J. H. Kin 
and H. L. May. Sewage Works J., vol 
4, July 1941, pp. 731-741. Study of pr 
created by addition of cannery wastes at r 
approximately one million gallons per 
domestic sewage of Palo Alto, Calif str 
of cannery wastes; chlorine requirement 
domestic sewage with cannery waste; che: 
experiments on sewage containing cannery « 
effects of chlorine and lime 


A bwasserverwertung und 
Siedlungen I Reit 
Gesundheits-Ingenieur, vol. 63, no. 49, De 
1940, pp. 633-635. Principles of utilizatios 
sewage for watering of house gardens; Germm 
data on increase of yield due to such watering 


IRRIGATION 
stuecksgroesse in 





VYor« Achievements in Sewage Treat 
ment in New York State During Past Decade 
E. Devendorf Sewage Works J., vol. 13, a 
July 1941, pp. 710-719 Review of achievement 
in sewage treatment construction in New Yor 
State during past decade, which have been alm 
exclusively undertaken with federal aid 
sewer and sewage treatment plant construct 
New York State, 1934-1940, inclusive 
and sanitary sewers and sewage treatme 
ects constructed under TERA program 
1934 
SANITARY 
Saneamiento de la 


New 








Al 


ARGENTINA 
de Villa 


ENGINEERING 
Ciudad 





ae 

F. A. Laguardia and L. C. Pilatti. Bole 

Obras Sanitarias de la Nacion, vol. 5, no. 4 

1941, pp. 2-10. Sanitation works of 

Villa Maria, in Province of Cordoba, Arge — 
popuiation more than 25,000; water supp!) trom enous 
semi-artesian wells, about 100 m deep ¥* Mstruct 
analysis: Diesel electric power plant, genera 

456,006 kw hr in 1940; deep well centrum 


pumps, driven by direct-coupled 18-kw moter 
at 1,450 rpm; chlorination; distribution, s*e 
sewage disposal plant 





Purificatior 





Sewace Drsposat Sewage 
Prevention of Rivers’ Pollution, 5. H. Jes®™ an | 
Soc. Chem. Indusiry—J. (Chem. & Industr orten 
vol. 60, no. 19, May 10, 1941, pp. 3/-™ out 
Older methods of sewage treatment; sewers 
towns: methods in use at sewage disposa! ¥o" 
trade wastes standards of purits contr 












river pollution 

Sewace TANKS. Beitrag zur Klarstellung oe 
Vorgaenge in Absetzbecken mechanischer Kise 
anlagen, W. Kunze. Gesundheits-Ingene™ « 
63. no. 51, Dec. 21, 1940, pp. 654-656. Theare® 
cal mathematical discussion of process€s occa 
ring in settling tanks of mechanical sea 
disposal plants 
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reculatiy @Some few county and state highway officials may be 
£8; studs jirectly concerned with National Defense highway plans. 
There is a very good reason why all highway officials should HIGHWAY WIDENING 
aa soncern themselves with these plans. 
—* The greater percentage of defense funds must be spent 
for equipment and projects of military value only. But 
projects such as widening highways and bridges, improv- 
PIDs ing secondary road systems and building airports, which 
56, no § are classed as defense measures, are equally important to 
nt of your community for normal peace-time needs. 
ng Right now speed and low cost are of utmost importance. 
of ses Ifyou have any part in carrying out these National Defense 
; projects, consider these advantages of Standard Oil Asphalt. 


AIRPORT RUNWAYS 


Adequate landing fields are urgently 
needed. Safe, all-weather Asphalt 
runways can be laid quickly. In 
most instances local materials can 
be used, which further speeds up 


As an emergency measure, highway 
widening will provide adequate 
capacity wherever traffic flow is 
increased by defense activity with- 
out the delay and expense of con- 
structing new roads which may or 
may not be required in normal times. 
Asphalt construction offers the 
fastest and simplest method of 
increasing highway capacity by 
widening. Not only can it use local 
aggregates, but Asphalt can be laid 
with little interference to traffic 





: 


SECONDARY ROADS 


Many miles of secondary roads 
will become of primary importance 
for moving manufacturers’ prod 
ucts from plant to plant or plant 
to consumer and in bringing food 


+, 


























watering. the work and reduces the cost of 

eee Tru , ‘S. ." Asphalt construction. and supplies from farmers to proc- j 
st De “Ty Airports built now for training essors or consumers. Lf 
> exichanet and other defense measures will also These roads must be passable at 

New York be an asset to your community after all seasons. Time and expense can 

sid. they are no longer needed for defense. be saved by using Asphalt con 

str \ struction to build up these “‘farm to 

~ J ae ' market” or secondary road systems. 

. ANTONMENT &; 

; STREETS 

no 

5 * , 

- ‘nous low-cost types of Asphalt Wherever Standard Oil Asphalt 

leet struction are ideally suited for products are sold, there is an 

om ntonment streets where an Asphalt Representative who 

ke p ill-weather surface is can give you full information 











ied. Asphalt can be easily main- about these and other uses of 

- 1 for as long as it is needed, Asphalt. Write Standard Oil 

H. Jen i¢ can be abandoned at any time (Indiana), 910 South Michigan 
: thout a great investment loss. Avenue, Chicago, Illinois. 


STANDARD OIL CO 


(indiana) 
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TIDE GATES 





Woodward Pumping Station with Toby 
Creek Outlet Works in Foreground, 
Edwardsville, Pa 
ENGINEER—U. S. Army Engineers, 
Baltimore, Ma. 
CONTRACTOR—T. M. Flanaghan, 
Reading, Pa. 





Two 60” and one 48” Type M-R Gates 
Mounted on Discharge Pipes from 50,000 
and 30,000 G.P.M. Pumps. These Gates 
Are Cushioned to Absorb the Shocks of 
Closing When Gates Are Shut Down 





Two 72° x 72° M-M Gates on Toby Creek 
Outlet Works 





Two 60” Type M Gates on Relief Culvert 
Outlet Near Woodward Pumping Station 





A total of 14 gates were used upon 
this project as follows: 
3 36” Type M-R for 35’-37' head 


3 48" “ 35° head 
3 60” - 

1 24” M ot 

260" * ae 


2 72” x 72” Type M-M for 25’ head 





Complete Information Upon Request 


BROWN & BROWN, INC., Lima, 0. 
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Sewace Tanxs. Bemerkenswerte Betriebser- 
fahrungen in einer mechanischen Absetzanlage, 
W. Husmann. Gesundheits-I ngenieur, vol. 63, no. 
52, Dec. 28, 1940, pp. 669-673. Revamping of 
settling tanks of sewage disposal plant of Zurich, 
Switzerland, involving installation of scraper to 
improve removal of sludge and other operating 
conditions 


Sewace Tanks, Oreration. Experiences in 
Digestion Tank Scum Control. Sewage Works 
J., vol. 13, no. 4, July 1941, pp. 787-798. Com- 
pilation of experience in digester scum control 
in 13 plants in United States and Canada; scum 
control in fixed-cover digesters; scum control in 
floating-cover digesters; scum control for Im- 
hoff tanks. 

Sewers, Virriveiep Clay Die Baulaenge der 
Steinzeugrohre, O. Hett Gesundheits-Ingenieur, 
vol. 63, no. 47, Nov. 23, 1940, pp.610-611. Dis- 
cussion of proposed increase in standard length 
of vitrified clay sewer pipe from 1 to 1.5 meters 


Water Pottution. Industrial Stream Pollu 
tion Problems and Their Solution, R. D. Hoak 
Chem. Industries, vol. 49, no. 2, pt. 1, Aug. 
1941, pp. 170-176. Study of stream pollution 
abatement problem which gives idea of what has 
been, and can be, accomplished wherever needed ; 
stream utility; sources of pollution; municipal 
sewage; mining wastes; industrial wastes; 
effects of pollution; standards of stream cleanli- 
ness; cooperative interstate agreements; variety 
of waste treatment processes; cost of pollution 
abatement. Bibliography 


WILMINGTON N.C. Water Treatment at 
Wilmington, N.C., N. N. Wolpert Water Works 
Eng., vol. 94, no. 14, July 2, 1941, pp. 824-825 
and 849 Account of operating routine at water 
treatment plant of Wilmington, N.C.; analysis 
of raw water; cost of purification; details of 
wash figures; efficiency of bacterial removal 
STRUCTURAL ENGINEERING 

Beams, CONCRETE Abaques pour le calcul 
des poutres en beton arme flechies, G. Feytmans 
Annales des Travaux Publics de Belgique, vol. 41 
no. 5, Oct. 1940, pp. 713-726. Mathematical 
discussion of construction of alinement charts 
for design of reinforced concrete beams subjected 
to bending: numerical examples. (In French 
and Flemish.) 

Beams, Woopen Der vollwandige Holz 
traeger aus Brettern, Bohlen und Naegeln, F 
Geiger. Deutsche Bauseitung, vol. 75, nos. 8 
and 10, Feb. 19, 1941, pp. 112-116 and Mar. 5, 
pp. 173-177. Design and construction of built-up 
wooden beams consisting of nailed-together boards 
and planks; results of tests 


Houses, Dersion Modular Design Arch 
Forum, vol. 75, no. 1, July 1941, pp. 31-34 
Discussion of principles and practice of modular 
design of houses permitting coordination of brick 
concrete block, and cast stone with wood framing, 
sheet materials, and stock wood windows on 
uniform 4-in. basis, so that stud spacing and 
joints in sheet materials bear planned relation- 
ship to openings 
TUNNELS 

Cotorapo. Investigations, Design, and Start- 
ing of Construction, Continental Divide Tunnel, 
F. J. Thomas. Reclamation Era, vol. 31, no 
3. Mar. 1941. pp. 62-65. Description of 13- 
rile long Continental Divide tunnel of Colorado- 
Big Thompson project, Colorado; tunnel line 
investigations concrete aggregate investiga- 
tions; design and specification 


Mrnes AND Mrxrnc. Carlton Tunnel Com- 
pleted in Record Time, R. Fleming. Min. J 
(Phoenix, Ariz.), vol. 25, no. 5, July 30, 1941, pp 
3 and 4 Drainage tunnel constructed and 
financed by Golden Cycle Corporation of Colo- 
rado Springs, Colo., is being completed two years 
ahead of schedule: it is third tunnel to be driven 
exclusively for drainage purposes in Cripple 
Creek district and will unwater gold mines 1,140 
ft below level of old Roosevelt Tunnel, opening 
up area of 30 sq miles for mining operations. 


Suart Srnxrnc. Shaft Sinking and Tunnel- 
ing, R. S. Lewis. Eng. & Min. J.. vol. 142, no. 
8, pt 1 Aug. 1941, p. 106 Underground 
excavations in hard rock date from at least as 
early as 1500 ec.; greatest ancient tunnel 
19 ft high, 9 ft wide and 3 miles long—-was com- 
pleted in 52 ap; development of methods for 
shaft sinking in wet ground; features of modern 
equipment and practice; future trends 
WATER RESOURCES 

UNDERGROUND, Arrzona. Ground-Water Sup 
ply of Eloy District in Pinal County, Arizona, 
G. E. P. Smith Aris. Univ.—Agric. Experiment 
Station——Tech. Bul. No. 87, June 1, 1940, 42 pp.. 
supp. plate. Quantitative study of source of 
great quantities of water pumped from wells in 
Eloy irrigated area; rainfall and stream flow 
wells and pumping plants; crop s“rveys; residu’! 
lowering of water table and volume of ground 
unwatered validity of method of estimating 
changes in stored water. 


UNperGrRoUND, Texas. Geology and Ground 
Water Resources of Lufkin Area, Texas, W. N 
White, A. N. Sayre, and J. F. Heuser. U. S 
Geol. Survey—Water-Supply Paper 849-A, 1941, 
58 pp.. 30 cents. Study of geology and under 








Vou i, Noy 


ground water resources of Angelina Count 
Texas, and parts of Nacogdoches and ther y 
jacent counties; quality of water; rock § ~ 
tions and their water-bearing propertics. _ 
acter of water-bearing materials; water analyse, 
well logs and well records. 


WATER TREATMENT 

DecovorizaTion. Results in Treating Colores 
and Highly Corrosive Water, RH 
Water Works Eng., vol. 94, no. 18, Aug 27 194 
pp. 1064-1065. Review of 15-year record l 
Marshfield-North Bend, Ore.. water filtration 
plant with decolorization treatment of Wate 
deeply colored with dead vegetation products 
use of spray nozzles for aeration; study of lime 
needs 


DRINKING WATER, FLUORINE ConTenr Re. 
moval of Fluorides from Public Water Supss 
R. C. Goodwin and J. B. Litton. Indus & p 
Chem., vol. 33, no. 8, Aug. 1941, pp. 1046-1oqg 
Efficiency of commercial pilot plant in removal of 
fluorides from natural waters containing § 
determined; pilot plant was charged with | cu 
ft of phosphate with rated capacity of 358 grain 
of fluorine; 50 runs made with flow rate of 1.5 9.) 
per min; in each case, run was continued = 
fluoride content reached 1 ppm; results Bibi: 
ography. Before Am. Chem. Soc. 


FILTRATION PLANTS, INDIANAPOLIS, Inp 
Methods of Handling Sand and Gravel, M Pp 
Crabill Am. Water Works Assn J., vol 33 
no. 7, July 1941, pp. 1221-1232. Review of 
operation of Indianapolis Filter Plant consist} 
of 36-figd slow sand unit and 15-mgd rapid “| 
unit, with special reference to handling of sand 
and gravel, design of ejector; design of separator 
rapid sand filter wash; gravel wash and regradin 
mud ball formation; application of surface was 
prevention of algae troubles 


FILTRATION PLANTS, OPERATION. Results S& 
cured at New Filter Plant, N. N. Wolpert 
Water Works Eng., vol. 94, no. 17, Aug. 13, 194) 
pp. 984-987. Operation routine of water filtr, 
tion plant of Raleigh, N.C., including statistics 
data on quantities of water treated and chemicals 
used; cost of chemicals 


GERMANY Druckfilter einer Enteisenungs 
anlage aus Eisenbeton, H. Hugelmann. (Guy. , 
Wasserfach, vol. 84, no. 4, Jan. 25, 1941, pp. 57-4 
Design, construction, and operation of reinforced 
concrete deferrization installation for Germas 
water treatment plant, including pressure {filter 
operating at one atmosphere; cost data, showing 
relative economy of reinforced concrete cop 
struction 


MINNEAPOLIS, Minn. Double Cone Precipi 
tators Soften Water at Minneapolis, J. A. Jensen 
Eng. News-Rec., vol. 127, no. 11, Sept. 11, 194) 
pp. 372-374. Description of new Minneapolis 
lime treatment water-softening plant, which in 
corporates use of 12 double-cone precipitators 
each with capacity of 10 mgd; soap saving: 
precipitator details 


Taste AND Ovor Removar. Correcting 
Tastes Caused by Dead End Mains. Waie 
Works Eng., vol. 94, no. 18, Aug. 27, 1941, p; 
1066 and 1069-1070. Practical discussion by 
water works superintendents of methods of r 
moval of water tastes reported at dead ends io 
distribution system; method of flushing out 
main to correct such condition 


Water Bacreriorocy. Should Larger Por 
tions of Water Be Tested for Coliform Bacteria 
R. E. Noble. Am. Water Works Assn.—J., 
33, no. 7, July 1941, pp. 1242-1248. Report on 
exploratory experiments by Chicago Health De 
partment for determining desirability of testing 
water for coliform bacteria with samples of 10 « 
50 cc,and 100 cc. Bibliography. 


Water Sorrentnc, St. Pavut, Minn. % 
Paul Softens Water Cheaply, R. A. Thuma 
Eng. News-Rec., vol. 127, no. 7, Aug. 14, 1941, pp 
228-230. Report on operation of new softening 
plant of St. Paul, Minn., water system, reducing 
water's average hardness 87 ppm at cost for 
chemicals of $3.51 per million gallons; stabiliza 
tion of water with carbon dioxide obtained from 
stack gases of power plant purified by scrubbing 
and drying; recarbonation of water 


Water Surety, Hycrene. Pollution and 
Emergency Disinfection of Rochester's Water 
Supply, E. Devendorf. Am. Water Works As 

= vol. 33, no. 8, Aug. 1941, pp. 1334-1396 
Report on emergency measures taken when © ms 
of raw Genesee River water were accideata’)) 
pumped into public water supply system of 
Rochester, N.Y., with result that about 75% o 
city’s 500-mile distribution system became sen 
ously polluted; rates of chlorination at distribe 
tion reservoirs; results of residual chlorine tests 
use of street flushers and fire trucks; plans for 
abandonment of river supply. 


Wicuita, Kans. Operation Problems in New 
Wichita Water System, M. E. Rogers. 4™ 
Water Works Assn.—J., vol. 33, no. 7, July 14 
pp. 1233-1241. Progress report on breaking 
operations of new water treatment system © 
Wichita, Kans.; selection of personnel; contro’ ® 
well supply; coagulation experiments, falter 
maintenance and operation; stability of treate? 
water; treatment with metaphosphate. 5" 
ography 
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Office view of new addition to the 
Frederick Post Co. plant 





That others may produce..On Schedule 








Defense begins on the drafting engineer’s table. Before a plant can 
be built, he must plan it. Before a tank can be manned, he must see 
every tread and trigger on paper. He works first— quickly, so that 
others may produce On Schedule. 


To the men who man the drafting rooms of industry, a larger plant 
and expanded manpower makes it possible for us to continue to 
service our customers quickly, and to ship On Schedule a great 
majority of their drafting room requirements. 


Strictly on schedule under heavier and heavier demands are 
four important POST developments created to help speed up the 
output of the busy designer and drafting engineer. These four— 
P.T.M., Pencil-tex, Master-repro and Vapo-paper—are particularly 
suited to the Quality plus Speed requirements of today. Have you 
asked for samples for testing? Ask your nearest POST dealer or 
write to The Frederick Post Company, Box 803, Chicago. 
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Equipment, Materials, and Methods 


New Developments of Interest, as Reported by Manufacturer. 














a 
Careyclad Protects Metal 


FOR MANY YEARS, The Philip Carey 
Manufacturing Company, Lockland, Cin 
cinnati, Ohio, has produced a coating for 
metal known as Car Cement, used by many 
leading railroads for rust and weatherproof- 


a 
Buckeye Crane Pile Drive, 


A RUGGED LATTICE TYPE pile driver 
tachment developed by the Buckeye Trac 
tion Ditcher Co., Findlay, Ohio, great, 
increases the utility of their Clipper Crane 

The leads of the unit are suspendes 


from the boom point sheave shaft and ay 
secured so that they can be quickly gp 
hooked. Leads or gibs are 30 ft long ang 
of heavy channel steel construction. Th, 
drop hammer weighs 2,000 Ibs, is quickly 
reeved and responds instantaneously i 
the vacuum power control by means of 
which it is operated. An impact resistan 
pile gap is designed to guide and protec 
wood piles being driven. 

Pile driver units are available with th 
Model 50, 5-ton; Model 60, 6*/, ton: « 


















































ing the underframes, bottoms and ends of 
freight cars. Carey also produces a very 
high grade roof coating, named Careyclad, 
which is reported to be unusually good for 
protecting iron structural steel, 
metal buildings, bridges, heavy machinery, 
ornamental iron work, and other metals 


sheets, 


Careyclad Coating, which includes a 
relatively high percentage of asbestos fiber, 
is highly abrasion resistant and is re 
sistant to all three of the most commonly 





ons prevailing adverse atmospheric condi ; 
a tions: acid, alkaline, and salt; and also Model, (U, ¢-ton Clipper Cranes, any of 
possesses high resistance in direct con- which will hoist wood or steel piles int 


position for driving. All three models ar 
quickly convertible to shovel or trench he 
or can be rapidly reeved for clamshell 
bucket or dragline operation 


VER IN a certain New tact with weak acid, weak alkali and salt 

York town an import- 
ant airplane gun manufac- 
turer suddenly needed a 
lot of water for plant oper- 
ation. No one knew exactly 
what the water bearing 
formations below would produce. It was 
no time to consider the inexperienced. 
Layne engineers were called in. advised 
of the urgency and authorized to proceed 
without delay. In a very few days. the job 
was completed; well drilled. casing set. 
pump installed and testing concluded— 
producing a cool million and a half gal- 
lons of water per day. The manufacturer 
was highly pleased and from somewhere 
a bottle of champagne was produced and 
a proper christening took place. 

To that manufacturer a very unusual 
feat had been accomplished. To Layne 
men, it was just another in a long series 
of such incidents. In the present day Na- 
tional Defense Emergency. no Layne well 
water producing undertaking has met with 
failure. The majority have greatly exceeded 
the production specified. 

No firm in the Americas—north or south. 
is so adequately equipped or widely ex- 
perienced in designing. manufacturing 
and installing well water systems. If you 
need more water, write or wire, 


LAYNE & BOWLER. INC. 
Memphis, Tenn. 


LAYNE 
PUMPS & WELL 
WATER SYSTEMS 


===" AFFILIATED COMPANIES 


Careyclad can be applied by either 
spray painting, brushing or dipping at 
everyday indoor or outdoor temperatures 
The only distinction being made is between 
winter and summer grade. While the melt- 
ing point of the asphalt used in this coat 
ing is 220 degrees it is not recommended 
for use where 
grees will prevail, particularly on vertical 


or sharply inclined surfaces 


Ht 





temperatures over 180 de 


Careyclad is a black material and can bx 
painted over with asphalt base aluminum 
paint, after which, if some other color is 
desired, it can be painted with the various 
types of prepared paints available 

Careyclad is available from Carey ware 
houses in principal cities, and from Carey 
dealers nationwide in coverage. Further 
information and facts on performance will 
be furnished by the manufacturer 








Scraper for ‘Caterpillar’ Wheel Tractor 


the sa! 


Model C Tournapull. It has 
steep, long blade base, high sides, an 
built-up apron. Chief changes are im t! 
yoke for mounting on the pulling tractor 
and the position of the power control uni! 

Cutting edge is 8 ft 6 in. With th 
apron cable dead-ended on the apron, : 
hoist and unloading cables are now pla 
out of the dirt, eliminating cable wear 


A NEW CARRYALL SCRAPER, for use with 
the new ‘Caterpillar’ four-wheel tractor, 
is announced by R. G. Le Tourneau, Inc., 
Peoria, Ill. This scraper, Model DLS, has 
a rated capacity of 8'/, cu yds struck and 
ll heaped yds and is operated by cable 
from a standard power control unit 

The Model DLS is very similar to the 

| Model LS, with the 
| 
| 





which is powered 





Stuttgart, Ark. 


Layne-Arkansas Co. 
Norfolk, Va. | 


Layne-Atiantic Co. 

Layne-Bowler New Engtand Corp. 
Layne-Central Co. 
Layne-Northern Co. 
Layne-Louisiana Co. 

Layne-New York Co. 
Layne-Northwest Co. 
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150,000 HP Francis Turbine 


for Grand Coulee Project 
(SHOP HYDROSTATIC TEST—230 LB. PER SQ. IN.) 


—— HYDRAULIC TURBINES 
Francis and High Speed Runners 
Butterfly Valves 
Power Operated Rack Rakes 
Gates and Gate Hoists 
Electrically Welded Racks 





Newport News Shipbuilding and Dry Dock Company 


(Hydraulic Turbine Division) 


Newport News, Virginia 








Se a 
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” “|| The LENS 
COMMERCIAL || is vccures PRECISION 
METHODS : 


of tunneling —described in our 


a 
’ 
booklet—every engineer interested 
in tunnel design should have it — 


Drop us a card. 





L 





For either qualitative or quantitative 
photo-elastic analysis, perfection in the 
projection lens system is of major 
importance. 





In our new model polariscopes of 44° & 614" 
clear aperture, the parallel beam is collected 
by a rear element and condensed through a 
three component lens of the Cooke system. 
In the new larger units (84° and 10” aper- 
ture) a four component lens of the Omnar 
system is used. n both cases, the image is 
sharp throughout the field, free of aberration, 
astigmatism. and distortion. 


Literature of new model polariscope 


THE COMMERCIAL SHEARING now available. 
TOR CLCMM | POLARZING InstPuMENT co. 
YOUNGSTOWN, OHIO 





















































Announcing 


“COFFERDAMS” 


By Lazarus White and Edmund Astley Prentis, 


the authors of ‘’Underpinning”’ 








The upper Mississippi River Improvement cost $150,000,000 and 
consists of 26 movable dams and locks, each one involving the con- 
struction of at least three large cofferdams. Never before have coffer- 
dams been used on such an extensive scale 


The authors, as contractors for six years, were directly responsible for 
the design and execution of difficult work in connection with several 
of these Mississippi locks and dams. This book is written to make 
readily accessible to engineers and contractors the knowledge of 
cofferdams gained chiefly on this Mississippi project. 


304 PAGES, ILLUSTRATED PRICE $7.50 
Published by 


COLUMBIA UNIVERSITY PRESS 


Box D506 NEW YORK CITY 
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Welding Sets Protected 


COMPLETE PROTECTION against hes 
excessive current, or both, is provided bes 
new protective control device for ar weld 
ing machines just announced by The Lis 
coln Electric Co., Cleveland, Ohi 


According to the manufacturer, a wel 
ing machine equipped with this new Li 
coln Device, which provides protectior 


against burn-out, can be operated a 


maximum capacity for long periods with 


out harm. The control device consists oj 


two current transformers (upper devic: 
in illustration), the primaries of which ar 
connected in series with the motor lead 
and the secondaries supplying power 

operate two snap-action thermostats whi 
are mounted directly on the motor lamina 


tion (lower device in illustration). Thes 


thermostats are connected to the lamina 
tion in such a way that they operate 
means of heat conduction as well as | 
current passing through the thermostat 

Both high input current and high moi 
temperature combine to open the thern 
stats. When the motor returns to a saf 
operating temperature or when the curre: 
is reduced, the thermostats automatical 
reset, and no manual operation is requir 
to start the machine, except pushing | 
start button 


Reynolds Metals Capacity 


PRODUCTION OF FABRICATED strong 


aluminum alloy sheet, rod, and extrude 
shapes in the plants of the Reynold 


Metals Company has been increasing 


steadily for several weeks and new plan! 
units are going into operation. R 


Reynolds, president of the company, has 
announced that by early fall Reynolds 
Metals plants alone will have the facilities 
Vv 


for fabricating strong aluminum a! 
sheet, rod, and extruded shapes, equa! ' 


the total of these defense items made ™ 


the United States as late as 1940 
The Reynolds Metals Company ope 


ates 25 plants in 13 states, almost all 0 


them being largely devoted to nationa! & 
fense production The Reynolds au 
minum plant at Listerhill, Alabama, ™ 
is in production, the first runs of virgin 2 


minum having been made in less than 
months after ground was broken for ‘ 


plant building 








. 


now 
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‘ted \ll-Welded Dipper | 

| 

mst } \ NUMBER OF significant features are | 
vivied - said ave been incorporated in the new 
' oh &H cu yd welded dipper announced 
he i - Harnischfeger Corp. of Milwaukee, 


their Model 655-A Excavator 





sides stability gained by the welded 





ae nstruction, there are the advantages of 
rotectior newable manganese lip renewable 
rated oper teeth, and improvements in the 
sds wit ing mechanism By providing a 
sists ivy shell, simplicity of reinforcements 
r devi in exceedingly sturdy padlock frame 
vhich ar vith large sheave, a maximum in over-all | 
tor lea rength and rigidity has been secured, it is 
a ed. Also important is the absence of 
ts whi r welds—a feature achieved by form- 
r lamina g the dipper back of the parent metal 
"he ad of the inserted plate type back. 
lami 
erate 
Il as Trackson Pipe-Layer 
10Stal . 
rh mot [RACKSON COMPANY ANNOUNCES a new 
ther: Model MD6 Pipe-Layer—a tractor side 
to a sal ine that mounts on the new “‘Caterpil- 
curre! D6 model and takes full advantage of 
natica ry improvement built into this latest 
requir aterpillar’’ Tractor 
hing The new MD6 Pipe-Layer has a lifting 
ity ranging from 7,300 lb at 12 ft | 
rhang, to 23,700 lb at 4 ft overhang, | 
of a complete line of Trackson 
° Layers available with lifting capaci- | 
city sup to 67,000 Ib 





husky ‘Caterpillar’ tractor- 
side-cranes have the power, 
| traction required for all condi 
d can be equipped with the 
Tack Anglefiller’’ that permits any 
Tack Pipe-Layer to bulldoze, back- 
« spread. Bulletin 459, avail 
lrackson Co., Milwaukee 
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F-M PROPELLER 
PUMPS PROVE IDEAL FOR 


Biofiltration Plant at Santa Paula, Calif., with F-M Pro- 
peller Pumps in the foreground. 


* * * 


Stockton (Calif.) State Hospital Farm Biofiltration Plant, 
with F-M pumping units on deck of Recirculation Chamber. 








HE Biofiltration Process, becoming recognized as one of the most important 

contributions to sewage disposal, requires low-head pumps of unusually high 
capacities—pumps capable of circulating up to three times the average rate of 
sewage flow. 

Fairbanks-Morse Vertical Propeller Pumps in both large and small sizes have 
proved ideal in meeting the exacting requirements of Biofiltration Plants, and are 
generally specified by licensees of Mr. Harry N. Jenks, the California engineer 
who developed the process. 

Whether your municipal pumping problem is concerned with sewage or with 
water supply—and regardless of your capacity requirements—you, too, will find 
exactly the right pumps in the complete PM line. 

For competent co-operation in determining which pump types and sizes will 
serve you most efficiently and economically, write Fairbanks, Morse & Co., Dept. 

K207, 600 S. Michigan Ave., Chicago, Ill. Branches and service stations throughout 
the United States and Canada. 


FAIRBANKS-MORSE 


= Humps 
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WINNER Zo TONE 


translates GRAY MATTER into 
BLACK MATTER 


THIS MAN is in the throes of creative planning. Nebvu- 
lous, half-formed brain pictures take shape on paper 
under the rapid movement of his A. W. Faber WINNER 
Techno-TONE drawing pencil. In fact, this idea-coaxing 


pencil is the camera of his mind. 


Are you an Artist? An Architect or Engineer? A De- 
signer or Draftsman? Many top men of your profession 
use WINNER Techno-TONE drawing pencil because it 
is a smooth-gliding, grit-free marvel of graphite tone 
and precision. Because it bears the A. W. Faber 
name, famous in every civilized 


country on earth for more than 


180 years. Your dealer carries 


your favorite degrees. Order neemes es ou! 


from him today. 


MADE IN U. S. A. 


Polished rich green. Packed 
in metal box. 2 for 25¢ 
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INDEX OF 


ACETYLENE 
Air Reduction Sales Co 


ACETYLENE GENERATORS 
Air Reduction Sales Co 


ArkpoRT DRAINAGE 
Lock Joint Pipe Co 


ALUMINUM, STRUCTURAI 
Aluminum Co. of America 


ANCHORS FOR FENDERS AND TUNNEI 
Fors 
Richmond Screw Anchor Co... Inc 


ASPHALT 
Standard Oil Co. (Indiana 
Texas Co 


ASPHALT PLANK BRIDGE AND INDUS 
TRIAL FLOORING 
Philip Carey Mfg. Co 


Bars, ALUMINUM 
Aluminum Co. of America 


BARGES, STERI 
American Bridge Co 
Chicago Bridge & Iron Co 


BATCHING AND WEIGHING EQUIPMEN? 
CONCRETE 

Scientific Concrete Service Corp 

Bins, STORAGE - 


American Bridge Co 
Chicago Bridge & Iron Co 


Brower Pipe, STERL, FOR VENTILA 
TION PURPOSES 
Lock Joint Pipe Co 


Bue Print PAPers 
Frederick Post Co 


Bornes, Test 
Raymond Concrete Pile Co 
Spencer, White & Prentis, Inc 


BRIDGES 
American Bridge Co 
BripGe PLANKS, MINERAL SURFACED 


ASPHALT 
Johns-Manville Corp 


Burt_pines, STEEL 
American Bridge Co 
 AISSONS 
Raymond Concrete Pile Co 
Spencer, White & Prentis, Inc 
ALCIUM CHLORIDE 
Solvay Sales Corp 


r 


Cement Hicu - EaRty STRENGTH 
PORTLAND 

Lone Star Cement Corp 
CEMENT, PORTLAND 

Lone Star Cement Corp 

Portland Cement Assn 
CHLORINE 

Solvay Sales Corp 


‘oLpD Mix 
Texas Co 


7 


“ONCRETE ADMIXTURES 
Johns- Manville Corp 


r 


‘oncreTe Form ANCHORS, Woon or 
STERI Fors LIGHT AND 
Heavy CONSTRUCTION 

Richmond Screw Anchor Co., Inc 


r 


CONSTRUCTION EQUIPMENT 
Scientific Concrete Service Corp 


“ONTRACTORS 
Raymond Concrete Pile Co 
Spencer, White & Prentis, Inc 


r 


ONTROLLERS, ELECTRIC 
Fairbanks, Morse & Co 


r 


CONVEYING AND STORAGE SYSTEMS 
Fairbanks, Morse & Co 


CORRUGATED S#eets, ALUMINUM 
Aluminum Co. of America 


CORRUGATED SHEETS ASBESTOS 
CEMENT 
Johns- Manville Corp 


CutvertTs, Aspestos-CeMEN?T 
Johns- Manville Corp 


CutverrTs, Cast Iron 
Cast Iron Pipe Research Assn 
U.S. Pipe & Foundry Co 
CULVERTS, REINFORCED CONCRETE 
Lock Joint Pipe Co 
Damp-PrRoor Compounps 
Philip Carey Mfg. Co 


DRAFTING INSTRUMENTS AND Ma 
TERIALS 
Frederick Post Co 


DRAFTING MACHINES 
Keuffel & Esser Co 


DRAFTING MATERIALS 
Arkwright Finishing Co. 


PRODUCTS 


Drartinc Room Furntrrur: 
Frederick Post Co. 


Drartns, Retnrorcep Concer: ry 
Lock Jcint Pipe Co 


DRAWING SUPPLIES 
A. W. Faber, Inc 
Koh-I-Noor Pencil Co 


Dusr Cur 
Texas Co 


ENGINES, STATIONARY, Dirse: 
Gas 
Caterpillar Tractor Co 
Fairbanks, Morse & Co 


AN 


— 


‘NGINEBRS 
Raymond Concrete Pile Co 
Spencer, White & Prentis, Inc 


“NGINEEBRING TAPES AND Scates 
Frederick Post Co 


<XPANSION JOINTS, ASPHALT OR Copy 
Johns- Manville Corp 

Fit_erR, ASPHALT 

Philip Carey Mfg. Co 


LOORING, ALUMINUM 
Aluminum Co. of America 


*LOORING, ASPHALT TILE 
Johns- Manville Corp 


‘Lux, WELDING, BRAZING, Er< 
Air Reduction Sales Co 


Form Clamps, CONCRETE Wat () 
STRUCTION 
Richmond Screw Anchor Co. |; 


Form Ties, Concrete Wats ( 
STRUCTION 
Richmond Screw Anchor Co_| 


FOUNDATIONS 
Raymond Concrete Pile Co 
Spencer, White & Prentis. In 


(GASHOLDERS 
Chicago Bridge & Iron Co 


GATES, FLoop AND SLUIC# 
Newport News Shipbuilding « 
Dry Dock Co 
Gares, Tipe 
Brown & Brown, Inc 
Gauces, ACETYLENE, Oxycrn 
Air Reduction Sales Co 


GENERATORS, ELECTRIC 
Fairbanks, Morse & Co 


GRADERS, ELEVATING 
Caterpillar Tractor Co 


GRADERS, MoTor 
Caterpillar Tractor Co 


GRapers, TRACTOR OR Horse Dea 
Caterpillar Tractor Co 
HANGING Devices For Concer 
Forms 
Richmond Screw Anchor Co 


Heavy STAMPINGS 
Commercial Shearing & Stam; 
Co 
Hosts, Evectric, Gasoint 
STEAM 
Fairbanks, Morse & Co 


INKS, WATERPROOF, PIGMENT, De 
ING 
Keuffel & Esser Co 
INSTRUMENTS 
Buff & Buff Co 
Keuffel & Esser Co 
Polarizing Instrument Co 
JornTs, EXPANSION, PAVING 
Philip Carey Mfg. Co 


LeTTeRING GuIpEs 

Keuffel & Esser Co 
LEVELS 

Buff & Buff Co 

Keuffe! & Esser Co 
LIGHTING PLANTS 

Fairbanks, Morse & Co 
LINERS, TUNNEL 

Commercial Shearing & “at 

ing Co 
MACHINERY, Ptrs Currin 
BEVELLING 

Air Reduction Sales Co 
Morors, E_ectric 

Fairbanks, Morse & Co 
NICKEL AND Its ALLOYS 

International Nickel C« 
OXYGEN 

Air Reduction Sales Co 
PAINT PIGMENT, ALUMINUM 

Aluminum Co. of America 
PAPER, DRAWING AND TRACIN 

Keuffel & Esser Co. 

Continued on Page 30 
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Dual Power Pump Drives 


INTERRUPTED TWENTY-FOUR HOURS a 
r supply from deep well turbine 
provided by dual drives, accord- 

he announcement of engineers of 

less Pump Company 

Normally equipped with electric motor 

secondary drive may be by right 

ir, powered by a gas, gasoline, or 

gine or steam turbine. Upon in- 

mn of electric service, the stand-by 

n be started instantly, either by 

yperator or by completely automatic 

providing a never-failing source of 

Other types of dual-drive pumps 

eam turbines as primary power, 

internal combustion engines con- 

ted with the secondary right angle gear 

her source of power operates independ 
tly of the other. 

Details may be obtained from Peerless 
p Co., 301 West Avenue 26, 


geles, Calif 


< 


Los 


New Layne & Bowler Shop 


iIwck MORE Layne & Bowler, Inc., of 
femphis, Tenn., have found it necessary 
idd to their production facilities. The 
st addition is an entirely fireproof all- 
el pipe and screen shop covering 8,800 
ft of new manufacturing space for use 
making well water screens and welded 
~ 
Straight line fabrication has been 
jopted, thus placing in one building all 
achinery required in the making of well 
water screens and pipe. Production has 
increased over twenty-five per cent 
urge contracts for additional government 
work have necessitated increased produc- 
throughout the entire plant. 


New Decimal Equivalent 


Wall Chart 


lHE NEW POST DECIMAL Equivalent 
Wall Chart is available to those who 
k for it on their business stationery. It 


f giant size, 26 in. by 39 in., is printed 
n two colors in large heavy type, and can 
asily read fifty feet away 
[This New Decimal Equivalent Chart 
urries all the equivalents from 1/64 to 
Address The Frederick Post Co., 
HU N. Avondale Ave., Chicago, Ill 





Literature Available 


\LUMINUM—To serve the growing needs 


lefense industries for up-to-date 


hnical information, Aluminum Com 
pany of America, Pittsburgh, Pa., is is- 
ing a series of service bulletins, which 
will list the most recent work of their 
il departments. Aluminum Serv- 
Bulletin No. 1 gives 100 references on 


uuminum of special interest to manufac- 

ts of defense -naterials 

Arc Wetpinc Costs—Cost of arc 
welding electrodes can be estimated 
rapidly for any type of joint with either 
care or coated electrodes by the use of the 
new Airco “Electrode Consumption Calcu- 
ator It tells how many pounds of elec- 
re required and the amount of 


rodes 
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Whether American industry is 
producing the weapons of war or 
the tools of peace, Arkwright stands 
ever ready to meet industry's needs 
with the same high quality tracing 
cloth! 

Years of testing in Arkwright 
laboratories . . . years of insistence 
on highest quality materials and 
highest standards of manufacturing 


Anhui 





steel deposited per lineai foot of weld, in 
making fillet welds, square groove butt 
joints, ‘““V’’ and “‘U”’ groove butt joints, 
bevel grooves and ‘J’ grooves. For 
copies of the calculator, write to Air 
Reduction, 60 East 42nd St., New York, 
me. 

Arc WELDERS— A new thirty-eight page 
catalog describing the complete line of 
Hobart “‘Simplified’’ Arc Welders and 
Accessories will be sent upon request to 
Hobart Brothers Co., Troy, Ohio. 

FURNACE FOR SEWAGE—The Miulti- 
Zone Multiple Hearth Furnace of Under- 
pinning & Foundation Co., 155 East 44th 
St., New York, N.Y., is described and 
illustrated in a new booklet. Design, 
operation, and existing plant installations 
are covered 





IN WAR...AS IN PEACE 
Arkwright stands for quality! 





for November 1941 29 


have prepared Arkwright for the 
present emergency. Today, you can 
order Arkwright tracing cloths with 
the same confidence in quality .. . 
the same assurance of rapid delivery 
that has given Arkwright its recog- 
nized position as the leading Amer- 
ican producer of tracing cloth for 
over twenty years! Arkwright 
Finishing Co., Providence, R. I. 


TRACING 
CLOTHS 





The construction, oper 


SAND FILTERS 
ation, and many performance records of 
““Municipal’’ Sand Filters are given in a 
new booklet published by Underpinning & 
Foundation Co., Inc., 155 East 44th St., 
New York, N.Y 

SEWAGE Pumps-——-The Biofiltration Sys 
tem of sewage treatment and the applica 
tion of Fairbanks-Morse Vertical Propeller 
Pumps are described in detail in Bulletin 
6301. Fairbanks, Morse & Co. 600 
South Michigan Ave., Chicago, Ill 


StREET Forms — Blaw-Knox Co., Pitts- 
burgh, Penna., has issued a new bulletin 
No. 1828, on steel street forms. It pre 
sents diagrammatic sketches and photo 
graphs of form installations for concret« 
curb, curb and gutter, integral curb, side 
walks, flexible and fixed radius forms 
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WORLD FAMOUS FOR 74 YEARS 


Transits and Levels for Civil and 
Mining Engineers 
Buff precision and design are 
continuously in the forefront. 
> NGINEERS and contractors know that 


4 BUFF performance is accurate and sure 
with adjustments that hold permanently. 
THE BUFF “‘X"* TELESCOPE 
has the finest and highest definition and 


simplest lens system. It is useful when 
the light is dim. 







Buff is used almost exclusively on 
the largest works in this country 
and Canada and Mexico and 
So. America. 


Astronomical lens experts. 


All makes—intelligently repaired and 
regraduated by Factory Experts 
The finest work at the LOWEST 
POSSIBLE COST. Reliability and guar- 
anteed work. A special! Souvenir Plumb 
Bob sent gratis to graduate Civil En 
gineers 






me Greatest accuracy 

me Hardest BRONZE 

me Simplest cesses 
Buff & Buff Company 


Jamaica Plain, Massachusetts 











Wright Aeronautical Corp. plant 
at Lockland, near Cincinnati, Ohio, 
covers 50 acres. Will turn out 1700 
H. P. Cyclone Engines of rote of 
1,000 a month; eventually will em- 
Frank Messer & Sons, Inc Mahony -Troast Co ploy 12,000 workers. 

Cincinnati, Ohio Possoic, N. J 





Albert Kahn 
Associated Architects & Engineers, inc 
General Contractors 


America’s 
largest single-story industrial plant 


Protected by LT-UP i 00 FS 


Meeting DEFENSE NEEDS ~*% Cufting overhead 
*% over all industrial America * 


CAREY Roofs are in the forefront of industrial development today, 
as they have been for over a half century. Because of their dependable 
service and low upkeep, the popularity of these master specification 
roofs has grown steadily through the years. 


Whatever your roofing assignments may be, CAREY experience 
is a valuable asset that takes the gamble out of roofing results. 
Specify CAREY Built-Up Roofs for safety—economy. Write for book, 
Master Specifications for Built-Up Roofs'’—-address Dept. 81 


THE PHILIP CAREY MFG. COMPANY - Lockland Cin 


ee ee ee ee mranr * 





INDEX OF PRODUCTS 


Continued from page 28 


PAVING MATERIALS Sewer Pree, Reinrorcep ( NCRETg 
Lone Star Cement Corp Lock Joint Pipe Co 
Portland Cement Assn 
Standard Oi! Co. (Indiana SHEETS, ALUMINUM 
Texas Co Aluminum Co. of America 

PENCILS HEETS, AsBestos-CeMENT 
A. W. Faber, Inc Johns- Manville Corp 
Koh-I-Noor Pencil Co 

p SHORING 

ENSTOCKS Spencer, White & Pr 
. ent 
American Bridge Co nts, Ine 
Chicago Bridge & Iron Co Sopa Asn 
" > 
Lock Joint Pipe Co Solvay Sales Corp 
> ° ~ 
a one Cone rete Pile Co wtacES 
ay re - « . 
vas American Bridge Co 


Pires, Steet Suet Chicago Bridge & Iron Co. 


Raymond Concrete Pile Co 


Spencer, White & Prentis, Inc STANDPIPES 


Chicago Bridge & Iron Co 


Pire, Aspestos-CEMENT - 

Johns-Manville Corp SUBAQUEOUS INTAKES AND Ovurrats 

ReInrorcep Concrete . 

Pires, Cast Iron Lock Joint Pipe Co 

Cast Iron Pipe Research Assn 

U.S. Pipe & Foundry Co SURVEYING INSTRUMENTS 

7 Buff & Buff Co 

Pipe, REINFORCED CONCRETE Keuffel & Esser Co 

Lock Joint Pipe Co 

TANKS 

PIrk, STEEI American Bridge Co 

Chicago Bridge & Iron Co Chicago Bridge & Iron Co 


Piee COATING, ASPHALT 
Standard Oj! Co. (Indiana 
Te as Co 


Tipe Gates 
Brown & Brown, Inc 


Porches, WELDING AND CurTine 


Pires Frrrines, Cast Iron : - 
Air Reduction Sales Co 


Cast Iron Pipe Research Assn 
U.S. Pipe & Foundry Co 
Towers, STReEI 
Pierre Wraprrnc, AspesTos Fert American Bridge Co 
Johns- Manville Corp 
RACING CLOTH 
PLastTic, ASPHALT Arkwright Finishing Co 


Philip Carey Mfg. Co 
PRACING DUPLICATIONS 


PLATE WorRK ‘ Frederick Post Co 
American Bridge Co 
Chicago Bridge & Iron Co PractTors, Diese. anp Gas 


Caterpillar Tractor Co 
POLARISCOPE 


Polarizing Instrument Co PRANSITS 
Buff & Buff Co 
PORTLAND CEMENT Keuffel & Esser Co 
Lone Star Cement Corp 
Portland Cement Assn runNev LINERS 
Commercial Shearing & Stamping 
PorTLAND CemeNT, HicH-Earty Co 
STRENGTH 
Lone Star Cement Corp lurpsines, HYDRAULIC 


Newport News Shipbuilding and 
PuMPS Dry Dock Ce 
Layne & Bowler, Inc 
PURNTABLES 
PuMps, STATIONARY AND PorRTABL! American Bridge Co 
Fairbanks, Morse & Co 
T'yinc Devices ror Concrete Forms 


Rakes, Rack Richmond Screw Anchor Co., loc 


Newport News Shipbuilding and 


Dry Dock Co UNDERPINNING ' 
Raymond Concrete Pile Co 
REGULATORS, OXVACETYLENE Spencer, White & Prentis, Ine 


Air Reduction Sales Co 
Water Supprty EQuirMent 


Roap OILs — Layne & Bowler, Inc 
Standard Oil Co. (Indiana 
Texas Co, Water Suprty Pres, Reirorcep 
. CONCRETE 
Roap MACHINERY CONSTRUCTION ’ " 
. Co, 
aND MAINTENANCI Lock Joint Pipe 
Caterpillar Tractor Co W ATERPROOFINGS, MEMBRANE 
RoapD SURFACING MATERIALS Philip Carey Mfg. Co 
( ; ‘ j . 
eae nl Co. (Indiana WEIGHING AND Batcainc Egur 
smaseihcae MENT, CONCRETE 


RoorinGc MATERIALS Scientific Concrete Service Corp 


Philip Carey Mfg. Co é 
ichee Manville Corp WELDING AND CUTTING APPARATUS 
rexas Co Air Reduction Sales Co 

Wett WaTeR Systems 


Rope, WIRE 
Layne & Bowler, Inc 


American Bridge Co 


Sewace GATES Wire Rope AND STRANDS 
Brown & Brown, Im American Bridge Co 


Alphabetical Index to Advertisers Shown on page 32 


The Society reserves the privilege of rejecting advertisements 


inconsistent with its ethical procedure 








